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THE SAILOR'S HORN-BOOK. 



DESIGN OF THE WOBK. 

What I propose in this work is, to explain to the seaman, in such 
language that every man who can work a day's work can understand 
iU the Theory and the Practical Use of the Law of Stobms for all 
parts of the world ; for this science has now become so essential a 
part of nautical knowledge that every seaman who conscientiously 
desires to fulfil his duties, from the Admiral of a great fleet down to 
the humble Master of a West India or Mediterranean trader, must 
wish to know at all events what this new science is, of which he 
hears it said, that it teaches how to avoid Storms — teaches how best 
to numage in Storms when they cannot be avoided — and teaches how 
to profit hy Storms! A man who thoroughly understands all this 
must have as great professional advantages in that respect, over one 
who does not, aa our fleets and ships of the present day, when scurvy 
is almost unknown, have over those of the days of Ansok, when 
wb(de crews were swept off by it. 

To enable the plainest shq>-ma8ter, then, clearly to comprehend this 
science in all its bearings and uses, and as far as our present know- 
ledge extends, is my first object ; and on this account I have endea* 
Toured to make the work as clear and as brief as possible ; though as 
still intended for all classes of mariners, the scientific ns well as the 
unlearned, and intended also while it explains, to suggest, to ask for, 
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and to urge further inquiry, I have not passed over the more scientific 
part while striving to give to the mariner of all classes a cheap hook 
of the results of all the researches up to the present time ; together 
with the principles of the science so clearly indicated, that he might 
be fiilly satisfied as to them, and, if he pleased, look farther to inves- 
tigate their origin and effects, and furnish those who are prosecuting 
the research with additional materials. 

Every one who has mixed much with sailors, and every educated 
man who reflects on his early life amongst them, must have remarked 
from the naval officer to the coasting skipper, not only the many in- 
stances in which misdirected, imperfect, or limited education in youth 
has dulled the faculties for study : and thus all times and opportu- 
nities in after life have been neglected ; but with too many also, 
alas ! even where in youth or manhood inclined to any self-improve-* 
ment, the truth of Falconer's beautiful lines, which, though writtea 
of classical literature, are not less true of scientific pursuits, and of 
the professional improvement dependent on them — 

<<... for blasted in the barren shade 
Here, all too soon, the )>adB of science fade I 
Sad Ocean's genius in untimely hoar 
Withers the bloom of every springing flower : 
Here fancy droops, while sullen clouds and storm 
The generous climate of the soul deform." 

And this I trust will be my apology, if any be needed, for prefer- 
ring the familiar terms of common sailor-language where I could use 
them as I think with better effect, to more scientific forms of expres- 
sion. I have thought, in a word, that the work might lose much of 
(I trust I may say) its national utility, if written only for the state- 
rooms of science ; and thus I have preferred to seat it at her cabin- 
table — claiming only in this respect from those who might wish it 
othen^'ise, a moment's reflection on how large a class of our brother- 



HESIGir OF THS WOBIL ZY 

Wlors. there is, and always must be, who though worthy and most 
Valuable men, have wanted the inestimable advantages of a good edu- 
ration ; and might be repelled from the study by the sight of *' hard 
words*' and the sound of scientific phrases, however fiuniliar such may 
te to our ears. 

' In the style of printing, and by the frequent use of italics, as well 
as by a copious Index and detailed Table of Contents, I have endea- 
vouredy as far as possible, to assist the reader to a quick and clear 
comprehension of what is said ; for I know that many forget that " a 
hurricane at sea is like a battle in a campaign ; an important, but un- 
frequent occurrence, for which it is wise to be well prepared ;"• and 
rarely looking at works like the present till they want assistance from 
them, are thus veiy liable to mistakes in a moment of anxiety. If 
such, however, will but give it one fair perusal at leisure, they may 
perhaps, recollecting with quaint old Thomas Fulleb that '^ the 
^inds are not only wild in a storm, but even stark mad in a hurri- 
€ane,"t ^d that a little study in fine weather may save a world of 
labour and mischief in bad. 

I should perhaps apologise for the apparent egotism of quoting so 
often my own Storm Memoirs, but in truth they form, as will be seen 
by the list of them in the next page, a considerable portion, as to 
bulk at least, of the evidence, new and corroborative, upon which our 
science rests ; and often furnish details and exact data which I could 
not elsewhere obtain. 

Writing in Calcutta, I have been unable to consult many books of 
voyages, and especially the works of the older and foreign navigators 

* Foreign Qoarterly Beriew for April, 1S39: snppoeed to be written by Captain 
Basii. Hall. 
t Fulubb's "Holt State." «• The Oood Sea Captain:* 
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which I could have deaiied to examine or refer to, and my labours 
are continued under difficulties and even against positive discourage -> 
menta which would be hardly credible if told; but the reader will 
nevertheless, I trust, find that he has a tolerably complete work for 
all really useful purposes, and that he has in this Third Edition of the 
Sailob's Horn Book, a very considerable addition to his former 
stock of knowledge on the subject. 

H. P. 

Calcutta, May^ 1859. 
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PART I. 



BrIBF TIT8T0BT OF THE SCIENCE OF TAB LaW OF StG&MS. — 

2. Works on Storms. — 3. Explaxatiok of the words used 
— 4. Various theories noticed as to the motions, and 

BRIEFLY AS TO THE CAUBES, OF StoRMS. 

The word Cyclone proposed in the first edition of this work as a fit name, whereby 
to designate harricanes, tjrfoons, or any circnlar blowing gale, haying been generally 
approved of, is now adopted throaghont as a recognised term. 

1. It is perhaps more than a century ago since the first accounts 
were published of ships which had scudded in a hurricane for a day or 
more and yet found themselves " nearly in the same place as when the 
gale began," and the oldest seaman has heard instances of this strange, 
and then inexplicable circumstance; as well as of ships, which in lying 
to, had the wind either veering all round the compass, or shifting sud- 
denly, with or without a calm interval, to an opposite point of the com- 
pass, and blowing harder than before, or of ships which, though but a 
short distance from each other, had furious hurricanes, dismasting and 
bringing them near to foundering from opposite points of the coiApass, 
and yet veering differently with both : but no author before the com- 
mencement of the last century appears to have thought of accounting 
for this, and most perhaps believed that it never could be accounted for. 

2. In Dr. BiiANB*s Account of the hurricane of 1780 at Barbadoes 
(Trs. Eoy. Soc. Edinburgh, Vol. I. p. 35), it is noticed that ** the 
wind blew all round the compass, a circumstance which distinguishes 
the hurricane from all other gales within the tropics," and then, a 
little further on, that — 

B 
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" The Bhipg whicn put before the wind during the hurricane were not carried with 
the velocity which might have been expected from the violence of it A merchant 
ship with the crew on board was driven from her anchors atBarbadoes, all the com - 
pnsses were broken, and after tossing about for two days and two nights, the people 
found themsdves at the month of Carlisle Bay, the very point whence they set out, 
at a tinie when they supposed themselves 100 leagues from it.'* 

3. The earliest published account we have of these Storms being 
distinctly considered as whirlwinds is by Captain Langfobd, in the 
** Philosophical Transactions" for 1698, in a paper on the West Indian 
hurricanes, which he calls *' whirlwinds." He describes the veering 
of the wind, advises putting to sea with the Northerly winds to get 
sea-room, and come back with the S. Easterly ones " when his fury is 
over," describes their progression ! and gives some limits for them. 
He has of course also a theory to account for their origin. 

There are, indeed, frequent passages to be met with in the older na- 
vigators, and travellers which directly or indirectly speak of the vio- 
lent storms of the tropics as " whirlwinds." It is remarkable that 
Don Jit an de Uiloa in 1743 fully describes rotary storms and shifts 
of wind on the Pacific Coast of South America, as will be seen in an 
extract subsequently given, but does not seem (in the English trans- 
lation, which may be an abridgment) to have heard of, or to consider 
» them as whirlwinds. 

4. In a work published in 1801,* Colonel Cappeh, speaking of 
the Madras and Coromandel Coast hurricanes, says — p. 61, 

*' All these circumstances properly considered, clearly manifest the nature of these 
winds, or rather positively prove them to be whirlwinds whose diameter cannot be 
more than 120 miles, and the vortex seems generally near Madras or l^ilicat" 

And again, after describing some on the Malabar Coast and in the 
Southern Indian Ocean, he says — p. 64, 

** Thus then it appears that these tempests or hurricanes arc tornadoes or local 
whirlwinds, and are felt with at least equal violence on the sea coast and at some 
little distance out at sea." 

6. In HoRSBUBGn's Directory, first published in the early part 
of the present century, he alludes to storms, particularly those of the 
China Sea, as being rotatory y i. e. great whirlwinds. 

♦ Observations on Winds and Monsoons. 



Pabt I. § 8.] EMiory; Bamme^ Rankling Jffarrar. ^ % 

6. A French author, BomcE, in a work of much research,* (pub- 
lished in 1806) describes the Tjfoon of the China Sea about the Gulf 
of Tonkin as a " iourhiUon** (whirlwind); and again speaking of the 
gales of the Mosambique Channel, he distinctly says, that during the 
N. E. monsoon the heaviest tempests are felt there, and that " then 
the winds change to tehirlwinds (tourbillons) with a high sea, cloudy 
sky, and heavy rain," Vol. 11. pp. 106, 132. The same author de- 
scribes those of the Gulf of Mexico, p. 45, as hurricanes and whirl- 
winds. He also describes very fully the veering of the winds in the 
hurricanes of the Bay of Bengal, pp. 148 to 150, but does not, when 
speaking of these last, call them distinctly whirlwinds. 

7. Hence we see that, up to the first ten years of the present cen- 
tury, all that appears known and published of tropical storms and 
hurricanes was, that they wore often great whirlwinds. 'FnAJSTKUtv 
had indeed shewn in 1760 that the N. E. storms of the American Coast 
came from the S. W., but he did not prosecute the inquiry farther. 

8. Professor Far&ib of the University of Cambridge, New Eng- 
land, in an account of the Boston Storm of 23rd September, 1815, 
printed in the American Philosophical Transactions, and reprinted in 
the Quarterly (Brando's) Journal of Science of 1819, p. 102, uses 
the following remarkable expressions. The italics are mine. 

** 1 hare not been able to find the centre or the limits of this tempest. It was very 
Tiolent at places separated by a considerable interval from each other, while the in- 
termediate region suffered much less. Its course through forests in some Instances 
was marked almost as definitely as where trees have been cut down for a road.f 
Jn these eaeet it appears to have heen a moving vortex and not the rwhingfomard 
qfthe great body qfthe atmosphere** 

He then goes on to describe the extent of the storm and the veer- 
ing of the wind, and its veering in opposite directions at Boston and 
at New York, as well as the difference of time between the maximum 
▼iolence at the two places, so as to leave no question about this Storm's 
having been a true Cyclone ; but he did not generalize the facta, and 
thuB missed the honour of Mr. Eedfield*s discoverv ! 

* Tableaux des Vents des Maries et des Courans. 

t This was probably the furious vortex at the centre, which was there a true tor- 
nado, for the tlonn by Professor Fabrab's statement was about 2U0 miles in dia- 

B'2 



4 EUtory ; Miehell, BedfieU. [Pabt I. § 11 

9. I overlooked in the first edition the following notice from Mr. 
Tuom'b work. 

Professor Mitchell, " On the proximate cause of certain winds/' pnblished in 
1831,* expresses his opinion that "■ the phenomena of winds and storms are the re- 
sult of a vortex or gyratory movement generally of no great extent, especially in 
the region of the atmosphere where they prevail." Although (adds Mr. Thom) it 
is not possible to agree altogether with this view of the subject, it sufficiently con- 
veys the theory of circular action in stormy disturbances of the atmosphere. 

10. Fortunately for science, however, Mr. William Eedfield, of 
New York, had his attention drawn to the subject in the course of his 
professional pursuits as a Naval Architect, and in 1831 published in 
the "American Journal of Science," a valuable paper, the first of a 
numerous series which have since followed, in which he demonstrated 
not only that the storms of the American Coast were whirlwinds, but, 
moreover, that they were progressive whirlwinds, moving forwards on 
curved tracts at a considerable rate, and were traceable from the West 
Indies, and along the Coast of the United States till they curved off 
to the Eastward between the Bermudas and the Banks of Newfound- 
land. He also gave many excellent practical rules for the manage- 
ment of ships, 80 as to avoid, or at least to diminish, the chances of 
damage from rotatory storms, and some valuable remarks on the Ba- 
rometer as a guide. 

11. In an able article on the Law of Storms in the *' North Ame- 
rican Eeview," for April, 1844, is the following, which is not only part 
of the history of our Science, but moreover a well merited tribute to 
the labours of the gentleman named in it — and I do not mean here to 
speak with less respect of those whose views have, I think, been proved 
erroneous. No one can have undertaken independent researches in 
any branch of the physical sciences without soon feeling that mankind 
owe much more than is usually supposed to those who have missed 
their road ; they are the gallant soldiers who have fallen ; the suc- 
cessful are the victors who survive to reap the honours of the combat. 

'* About the time that the American philosopher Redfield was employed in his 
earlier labours of observing and collecting the obsenrations of others, a similar in- 
quiry was in progress in Germany. On Christmas eve, 1821, after a long conti- 
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nuance of stormy weather, the barometer sank so low in Europe, that the attention 
of meteorologists was stronglj drawn to the drcumstance. Mr. Brands, having 
obtained the registers kept at this time in various places, came to the conclusion 
that, during this storm, the winds blew from all points of the compass towards a 
central space, where the barometer was, for the moment, at its lowest stand. The 
eondnsion was disputed by Professor Dove, of Berlin, who subjected the observa- 
tions in the possession of Brandb, as well as others, to a new examination, and made 
it appear, that an explanation of all thephspnomena was afforded by the assumption 
of one or more great rotary currents, or whirlwinds, advancing from the Southwest 
to the Northeast.* Before this discussion was known in the United States, Mr. 
Bedfibld, by an independent course of investigation, had arrived at the result we 
have already announced, and his opinion is fortified by facts an^ cases so numerous 
and well authenticated, as fully to justify the distinction which Sir David Brewster 
baa accorded to him in the following language, * The theory of rotary storms was 
first suggested by Colonel Capper, but we must claim for Mr. Rbdfield the greater 
honour of having fully investigated the subject, and apparently established the 
theory upon an impregnable basis.' ''f 

12. Mr. Bedfield was followed in 1838 by Lieut.-Col. Beid of 
the Bojal Engineers, who published the valuable and well known 
work usually called " Eeid on the Law of Storms,*' in which he not 
only fully confirmed Mr. Bedfield*s views, but added most extensivelj 
to the proofs of them by investigations of the West Indian Hurricanes, 
and those of the Southern Indian Ocean, and moreover by proving 
fitrther what Bedfield had already announced theoretically, that in 
the Southern Hemisphere the Storms rerolve in a contrary direction 
to those in the Northern one. 

18. The great step of bringing the science to full practical use was 
also made by Colonel Beid, ^ho shewed that safe rules for scudding 
or lying to in a hurricane, might be deduced from the theory, and that, 
fiurther, when obliged to lie to, ships should, to avoid being taken aback 
by the veering of the wind heading them off, choose a particular tack 
to lie to on, according to the side of the path of the Storm on which 
they were ; and lastly that ships might often, by means of this know- 
ledge, jprij/S^ by storms by sailing roun J instead of through them ; and 
the theory, like so many other sciences, then became from a specula* 
tire yiew, or theory^ of which the uses had been only remotely and 

* London and Edinburgh Journal of Science, Nos. 67, 68. 
t Fhiiosophical Magazme, Vol. XVIIL 3rd ISeries, p. 515. 
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dimly foreseen and hoped for, a practical Law — The Law op Stobm9 ; 
of the first use to the mariner, and of the highest importance to every 
naval and commercial nation. 

14. Thus far may be called the history of the Law of Storms* from 
its early suppositions and proofs to its establishment. I may add, 
that Dr. A. Thom, of H. M. 86th £egt.» has published also, in 184i5, 
a valuable work on the science generally, and more particularly re- 
lating to the Cyclones of the Mauritius and Southern Indian Ocean. 
A list of my own former publications on the subject, which have 
mostly appeared in the Journal of the Asiatic Society of Bengal, from 
1839 to the present day, relating to the China, Arabian and Andaman 
Seas, Bay of Bengal and Southern Indian Ocean, now amounting, if 
collected, to a volume of 1700 pp. with 95 Charts and diagrams, will 
be seen preceding this chapter. Amongst our results here are : The 
ascertaining of the average tracks of storms in various seas : The 
division of storms : The frequent occurrence of double storms : The 
incurving of winds in a hurricane, and the proofs of the storm waves 
and storm currents^ and that of the succession of barometrical waves 
in a Cyclone with minor matters, to all of which I shall subsequently 
refer. The invention of the Horn Cards should not perhaps be classed 
amongst the minor matters ; for they have been, I have reason to 
think, the means of enabling very many persons to comprehend the 
subject and profit by the science, who would otherwise have been 
much puzzled by it. It was worth noting, however, before concluding 
this section, how it seems here and there to have been impressed on 
the minds of many observant seamen, long ago, that great storms and 
hurricanes were great whirlwinds. Mr. Eedi* i£U> quotes a letter of 
Capt. Watebmait of the ^* IllinoiSy'* in his memoir, 1831, p. 24, which 
concludes thus — '^ I have only to add that from an experience of 20 
or 30 years, during which time I have been constantly navigating the 
Atlantic, my mind is fully made up that heavy winds, or hurricanes 
run in the form of whirlwinds.*' 

15. Wo&KS OK SxoBMS.^In the former editions of this work I 

* I have not alluded to Mr. Espt's theory, as not being ours, and as I think 
being wholly contradicted by facts. It consists of two parts, the causes of hurri- 
canes, and their effects. To this theory I shall allude subsequently. 
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gave a list of all the publications on the Law of Storms whioh had 
come to my knowledge up to the time at which the editions appealed, 
the object of which was to shew as part of the history of the science, 
how it was gradually attracting attention, and also to assist the seaman 
in his choice of books for his^ '* Storm Library.*' But these workfi 
are now generaUy so well known, and there are so many of them, that 
I have thought it better to economise the space which the catalogue 
would occupy for matter of more interest to the mariner. I should, 
however, fail in being, so far as my poor abilities may enable me, a 
safe and trustworthy guide to him, did I not most earnestly warn him 
against being misled into the absurd notion taken up by some of the 
Authors of recent works on the science that any positive rules can be 
given for the management of ships from the mere veering of the wind, 
leaving out of the calculation all the other elements. One of these 
books indeed, named below, goes so far as to give showy diagrams 
and to announce that the rules engraved upon them are to be followed 
** whether the Oy clone has recurved or nat^^ thus coolly throwing the 
most important element of the sailor's calculation overboard !* The 
scientific seaman will not require any farther evidence of the danger 
of trusting to such a guide, and I must refer those who have had less 
advantages in the way of education, to Part UL where I have endear 
voored to set down carefully, and in a classified arrangement, idl the 
considerations which should guide the careful seaman in the vicinity 
of or within the limits of the vortex of a Cyclone, none of which he 
can safely neglect. 

16. ExPLAiTATiOK 01? THE woBDs ^ Law of Storms* A»D OF 
80MX OTHEB TERMS. In the forcgoiug pages I have spoken of the 
Law of Storms as a Theory from which, when confirmed as a Law, 
Col. Beid has deduced the rules which render it of practical utility .f 

• This wretchedly ignorant work, entitled •* The Troe Principle of the Law <rf 
Storms " (Sedowick), has been the principal eause of the erroncoos ideas which 
this mistaken notion has given rise to. 

t Theory and Law. The seaman may best understaod these two words by his 
quadrant. As long as people who paid attention to these things mtppoMed that light 
when re fl ected firom a mirror was always so at a certain angle, depending somehow 
on the direction in which the original light foil upon it, this was a Theory. When 
it was prored by experiment that the angle of reflection was always equal 4o the 
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The words Law of Stobmb, then, signify first, that it has now been 
proved by the examination, and careful analysis of perhaps more than 
two thousand logs and of some hundreds of storms by the authors 
already referred to, and by many other observers in periodical publi- 
cations, as well as some whose results have not yet been published, 
that the wind in hurricanes, and frequently in severe storms in the 
higher latitudes on both sides of the Equator, has two motions. It 
turns or blows round a focus or centre in a more or less circular form,* 
and at the same time has a straight or curved motion forward, so that, 
like a great whirlwind, it is both turning round and as it were rolling 
forward at the same time. 

17. Next it is proved that it turns, when it occurs on the North 
side of the Equator, from the east, or the right hand, by the north, 
towards the west, or contrary to the hands of a watch, or ^ ; and in 
the Southern hemisphere that its motion is the other way, or voith the 
hands of a watch ^^ ; being thus, as expressed by Professor Dove of 
Berlin, S. E. N. "W. for the Northern hemisphere, and N. E. S. W. 
for the Southern hemisphere, if we begin always at the right hand, 
or east side of the circles. 

18. These two principal Laws constitute the rule or Law of 
-Storms. And it has, as before said, been abundantly demonstrated 
to hold good for several parts of the world, but in others, though \our 
evidence is very deficient, and sometimes indeed we have none at all, 
we must assume it only to be true ; but we do so on very strong 
grounds ; those of the great analogy usually existing in the laws of 
nature, and the fact that every new investigation affords us new 
proofs of the truth of our law in both hemispheres. 

19. In its application also to Nautical uses the new Science is 
called the Law of Storms, and here it means that it offers a kind of 

angle of mcidence this became the Law of reflection, and when Hadley applied it ' 
to obtain correct altitudes, and to doable the angle by the two reflections of the 
quadrant, he used it for a nautical object of the first importance and of daily prac- 
tical utility. These are the three great st^ of human knowledge and progress. 
The Theory, or supposition that a thing always occurs according to certain rules, 
the proof or Law that it does and will always so occur, and the AppUcatiou of that 
llaw to the business of common life. 
* Look at the Storm Cards in the pockets of the book. 
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knowledge which, in most casesy will afford the Seaman — first, the 
best chance of avoiding the most violent and dangerous part of a hur- 
ricanOy which is always near the centre of it ; mxxt, the safest way 
of managing his vessel, if he is involved in one ; and thibdlt, the 
means oi profiting bj a storm ! by sailing on a circular course round 
it, instead of upon a straight one through it ; supposing always in 
this last case that he has sea-room. 

20. Stosm. — This term '^ storm " is not used so much with rela- 
tion to ihe force of the wind in a storm, as to its motion, 

A storm or tempest may mean either a gale or hurricane ; but it 
always mean in our science a storm of wind : and not, as frequently 
uaed by landsmen, one of thunder and lightning only. 

A OAiiX means a storm of wind, the direction of which is tolerably 
steady for a long time ; sometimes not only for days, but for weeks, 
as the common monsoon gales, and the winter gales of the Atlantic, 
the Channel, and the Bay of Biscay. 

A HiTBBiOAirE generally means a turning storm of wind blowing 
with great violence, and often shifting more or less suddenly, so as to 
blow half or entirely round the compass in a few hours. The words 
ttmn and hurricane are both used to indicate a turning gale : hurri- 
cane when it is of excessive violence. 

Bat these words Storm, Gale, Hurricane, Tempest, &c. are very 

liable to be used indiscriminately and confounded, and thus produce 

some perplexity, and even mislead the plain seaman. Our new science 

having demonstrated a circular or vortex-like (vorticular) motion, 

requires a new word to distinguish winds of all kinds having greatly 

ctured courses, from those which, like the trades and monsoonls, we 

nay assume to be blowing in straight or nearly straight lines. 

Copying from Mr. Bedfield's first memoir '' On facts in Meteorology," 

most of the following names, I have classed them, not as he has 

done according to their strength, but according to the nature of their 

motion, noting with an (?) those of which we are as yet doubtful. 
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CLASS I. 
Bight-lined (straight) winds. 



Trade winds. 
Monsoons. 

Some gales of high latitudes. (P) 
White squalls, (Coast of Africa.) 
* Tornado, (sometimes ?) 
Flaws and Gusts. 
Some common squalls. 
Harmattan. (P) 
Land and Sea breezes. 
North Westers (of Bengal.) 
Willy-waws of the Straits pf 
Magellan. 



Sumatras (of the Straits of Ma- 
lacca). 

North- Westers of India. 

Helm wind (of Cumberland and 
mountainous Countries). 

£*ain-winds ; from a fall of rain 
or of water near the spot, as at 
cascades, <&c. 

Scirocco. (?) 

Etesian winds. (?) 

Pamperos of La Plata, f 



CLASS n. 

Circular (or highly curved) winds, 

Tjfoons and Hurricane Storms. African Tornado, (sometimes P) 

Some gales of high latitudes P Water-epouts. 

Whirlwinds — of wind, rain, dust, Bursting of spouts, water-spouts, 

&c.— called in Spanish, Erench, &c. 

Portuguese, &c Turbo, Turbo- Samiel. 

nadOf Tourbillion, Tourmente, Simoon. 

I am not altogether averse to new names, but I well know how 
sailors, and indeed many landsmen, dislike them ; I suggested, 
however, in the former editions that we might perhaps for all this last 
class, of circular or highly curved winds, adopt the term '^ Cyclone " 
from the Greek HvkKoq (which signifies, amongst other things, the coil 
of a snake), as neither affirming the circle to be a true one, though 

* Mr. Bedfield distinctly proves one toraado, the New Brunswick one, to have 
had a whirling motion, and Colonel Beid adduces a log of IL M. S. Tartar, off the 
coast of Africa, proving that the tornados are, sometimes at least, rotatory. 

t The squalls appear, though originating and sometimes blowing, as straight- 
lined winds ; yet the Pamperos not unfrequently, and the Willy-waws almost con- 
stantly take the whirlwind form. So that thus they may be considered as being of 
an intermediate class, rather than of either of those which we have distinguished. 
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circuit may be complete, yet expressing sufficiently the tendency 
to areolar motion in these meteors. We should by the use of it be 
able to speak without confounding names which may express eithei^ 
ttndght or circular winds — such as *• gale, storm, hurricane,** Ac. — 
with those which are more frequently used (as hurricane) to designate 
meielj their strength. This is what leads to confusion, for we say 
of, and we the authors ourselves write about, ships and places in the 
laine ''storm*' haying "the etorm" commencing — ^**the yale in- 
oeaamg •* — ** the hurricane passing over '* — and the like ; merely 
because the ships or localities of which we speak had the wind of dif- 
ferent degrees of strength, though the whole were experiencing parts 
of the same circular storm. Oycloid<il is a kno¥m word, but it ex* 
presses relation to a defined geometrical curve, and one not sufficiently 
approaching our usual views, which are those of something nearly^ 
though not perfectly, circular. Now if we used a single word and 
said, The '' Cyclone *' commenced, increased, passed over, &c. we shall 
get rid of all this ambiguity, and use the same word to express the 
aame thing in all cases ; and this without any relation to the strength 
of the wind, for which we might freely use all the words "breeze,** 
"gale," ** storm,'* ** tempest,*' *• hurricane,** "tyfoon,** Ac. as we 
pleased.* In the first edition of this work I ventured so far to propose 
the new word as to add it in a parenthesis wherever I wished to 
express a wind blowing in a circuit, whether a circle, or an ellipsOi or 
a wind describing a spiral by its progression while turning, and as the 

* I hare now before me (October 1846) a newspaper extract giving an account 

oft meeting of the florists, market' gardeners, &c. of the South London district, to 

coDflder of means to repair their losses in a severe thunder and hail-storm which 

ooevred in the month of July or August of that year. In this article the words 

''hnrricane,'* ** gale," ^ storm " and ** hurricane " are,used to speak of the ** meteor " 

u the French would call it. And in another, giving an account of the storm which 

▼isited Edinburgh on the 4th March, the tempest is alternately spoken of as a '* gale 

ttd a hurricane," and Professor Nicol, of the Glasgow observatory, finally speaks 

of it as a " storm of translation," or a moving whirlwind *' of large radius but of 

imm^^Tif^^ powcT." The simplo word Cyekne would express aU which Pftifessor 

Kiool wished to say, and he would then, as well as the editor of the newspaper, 

have had all his words to express the violence of the (hail and thunder) storm ; 

without, by using the term hurricane for instance, leading their readers to suppose 

ihat there was any thing rotary about the wind if they did not mean to express thlB. 
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word has been generally approved of, and in all cases found to be not 
only objectionable, but often highly convenient, I have now, as noted 
at the heading of this part, adopted it with its natural derivatives, 
Cyclonic and Cyclonal, and even Cyclonology, when speaking of our 
new science throughout the present edition. And it has been so 
generally adopted that I have reason to believe it has now become a 
recognised English, as well as a professional and scientific word. 

There are in tropical latitudes and as far as 50* or 55® N. and S. 
of the equator two kinds of tempests or storms. The monsoon or 
trade wind or winter ^ales, in which the barometer remains high and 
' the wind steady, and the hurricanes, or tyfoons, (Cyclones) often 
blowing with irresistible fury, and almost invariably accompanied by 
a falling barometer. Perhaps they occur even farther from the 
equator, but we have no good evidence beyond the storms of the 
Channel, and some off the Cape of Good Hope and Cape Horn. 

21. The Stobm Ways is a mass of water of greater or less dia- 
meter according to the storm, raised above the usual level of the ocean 
by the diminished atmospheric pressure, and perhaps other causes, 
and driven bodily along with the storm or before it, and when it 
reaches bays or river mouths, or other confined situations, causing by 
its further rise when contracting dreadful inundations ; but upon open 
coasts rarely so, or not in so great a degree, as it can there spread out 
quickly and find its leveL The Stobm Cubrents may be briefly 
described as circular streams on the circumferences of Cyclones, and 
of these also we have evidence enough for the mariner at all times to 
admit, and be on his guard against the possibility/, oi great probability 
of them. 

The deep-sea wave also, (the j^^ defend of the French writers) no 
doubt assists the inundation ; but as this is not a siurface cause, I do 
not allude to it here.* 

We have thus in every Cyclone two sets of forces (currents) in- 
dependent of that of the wind, acting upon^a ship ; the one carrying 
her bodily onward on its track, and the other drifting her round the 
periphery of that part of the Cyclone circle, in which she may be. 

22. Stobic Cabds. The horn plates in the pockets of this book 

* See Emy ** Du mouveinent de» Ondes et des Travaux Jlifdrauliques maritime*,** 
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are what is called Col. Bbid'b Hurricane, or Storm . Circles, or 
Girds. 

The use of these is to lay down and move upon any part of a chart. 
They may be supposed to represent a Cyclone of fifty, or five hun- 
dred miles in diameter, as we please ; and one which would fill up 
the North part of the Bay of Bengal, would shew the wind in the 
same Cyclone, South on the coast of Arracan ; East on the Sand 
Heads ; North on the coast of Orissa ; and West across the middle 
of the Bay ; and if we move it over a chart, the changes of the wind 
for a ship or an island on its track will be seen. If placed with the 
centre between ^arbadoes, St. Yincent^s and St. Lucia on a Chart of 
the West Indies, it will shew how the wind may be in their hurri- 
canes, for these Islands or for ships in those positions, N. N. Easterly 
and N. N. Westerly for St« Vincent's and St. Lucia, and S. S. West- 
erly for Barbadoes at the same hour. This is with the card for the 
Northern Hemisphere. With that for the Southern Hemisphere 
every thing is the contrary way ; and if the Card for that Hemis- 
phere is laid between the Mauritius and Bourbon, it will be seen then 
that a S. E.* Cyclonal wind at Bourbon may, if the circle is large 
enough to reach so far, be a N. Westerly one at the Mauritius ; and 
BO on all over the world, in each hemisphere. 

23. The Tback of a storm is the line or path along which it 
noTes, and we usually speak of the imaginary line or path passed 
orer by the centre as the track, though we might call the whole 
breadth passed over by the storm its track or road, if we pleased. 
These tracks are different in -different parts of the world and in dif- 
ferent latitudes, and, together with the ascertaining certainly if the 
usual law of veering prevails every where, are the great objects of the 
researches now going on, because much of the management of a ship 
depends upon our knowledge of the track of the storm, as will be 
subsequently seen. 

24 The TuRKiNa and the YEEBiKa of the wind in a Cyclone. 
The seaman should be careful not to confound these two words, though 
so nearly alike in meaning and in the ideas they convey. Thus if, as 
in the figure below, two ships A. and B. in the Northern hemisphere 
aze at 80 miles distance from each other, and a storm is travelling 
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towards them f3pom the W. b. S. or WSW. to the ENE., as in the 
Northern Atlantic Ocean, it will be seen by moving the centre of the 
horn-card along the arrow that the successiYe changes are — 






For A. 


ForB. 


SE. b. S. 


S8W. 


SE. 


sw. 


ESE. 


wsw. 


East 


West 


JSE. 


WNW. 


NNE. 


WW. 


N. b. B. 


UNW. 



This is the veering of the wind, and when we say that in either 
hemisphere the wind turns so and so in a rotatory gale (Cyclone) we 
mean to express thereby that the wTiole body of the storm, whatever 
be its extent, is whirling round (turning) with or against the hands 
(hours) of a watch ; but when we say the wind veers, or wiD veer, in 
a given direction, we mean then to speak always of its changes or 
shifts, whether gradual or sudden, in different parts of the circle, so 
that the wind in a hurricane or Cyclone, while it really tumshut one 
way, according to the hemisphere in which the storm occurs, may 
with ships on different sides of its track, be veering in apparent con- 
tradiction with each other, and with the law given ; and one of these 
veerings is what sailors call " hacking*' round, and this explains, what 
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is 80 oflten matter of contradiction and confusion, a ship Bometimes 
in one-half of a storm (Cyclone) having the wind ' veering and then 
hacking — when she gets into the opposite half of the storm circle. 
In this example we have supposed the ships lying to ; if scudding and 
thns rapidly changing their positions, the changes of wind will of 
course differ. Mr. Bepfielb says, p. 175 of '' American Journal of 
Science and Arts/' Second Series, No. 2, touching this subject : — 

" The paradox of revolving minds. It is stUl possible that some persons may not 
tt an be able to understand, clearly, how the wind in a progreasiTe storm which re- 
Tdves in one constant direction around its axis, can at the same time be fband to 
Teer in opposite directions, on the opposite sides of the axis line, as is seen in 
Tables L and UL respectiyelj. Bat this fact, of which an explanation has already 
been attempted, may be seen to be a necessary result of the law of rotation, as ma- 
nifested in all revolying bodies, and failing to understand this law, no one can intel- 
Bgently pursue the enquiry. 

*^Let acircular disk of stiff paper be written upon in one or more circular lines 
aroimd its centre, either in concentric, or vorticose form ; then put this disk in rtH 
tation npon its centre, and pass two fingers across it in parallel directions, one on 
each ride of the axis, and it will be found that one finger passes the circular writing 
in the order in which the words are written, while on the opposite side of the axis 
the other finger, though moving in the same direction, will pass over the writing in 
the opposite or reverse order to that in which the words are written. Of course 
this win equally follow in case the revolving disk be advanced under the fingers, as 
vben the fingers are advanced over the disk. 

"The two opposite orders of succession in which the letters are thus presented 
on the revolving disk, are equivalent to those of the winds which are presented to 
Kpsrate observers on the two opposite sides of the storm. This then being the law 
^ rotation, it follows, that if the general ^course pursued by a storm be known, two 
fovgh obsarations of the order of changes in the wind, one on each side of its axis 
padi, may be quite sufficient to determine its revolving character; provided that the 
ttriy and later winds near the axis path have blown transversely to the course of 
progression ; to determine which even, the same observations may suffice." 

Perhaps a still more simple way of understanding this maj be given, 
•od it is as follows. If we look at a carriage wheel going fast over a 
mnddy road, we shall see that while the whole wheel (the body of the 
storm, or Cyclone) moves forward on the road or track, the dirt on the 
upper rim is thrown forward and that on the lower rim backwards. 
If we sappoae arrows (wind arrows) painted on the felly of our wheel 
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and tbat it was a disk of air a mile or two high* moving horizontally 
over a mass of water, we shall at once see how the different changes 
take place to ships on opposite sides of the storm circle. 

25. A SxoBM Disk is the thin whirling stratum of air which con- 
stitutes the Cyclone, and which though from 60 to 100, and even a 
thousand miles in diameter, is not probably at any time more than from 
one to ten miles in perpendicular height, as will be subsequently sheWn. 

26. The Centre, ob Pocus, or calm centre, or focus, or Lull, or 
Eye of the Storm, is a space of calm often, but not always, formed 
about the centre of Cyclones, and which varies like the Cyclones 
themselves in its diameter, and, according to their rate of motion also 
in its duration, while passing over an Island or station, or while a ship 
may be drifting through it or round it. 

With these explanations of our words, we shall better understand 
the things spoken of, and in the following parts of the work the proofs 
of these various definitions will be found. 

27. Yabioits Thbobies as to the motions of the wind, and of the 
body of the Cyclone, and briefly as to the causes of them. 

A theory is, as already explained at first, a supposition. It obtains 
proofs by continual observations, and by experiments when these can 
be made,t and then we set it down as a Law. The principal Theories 
of Storms — that is of the motiotl of the wind in them, and not as ta 
what causes this motion — are, 
a. That of Mr. Eedfield and Colonel Seid already explained ; and 
38. h. That of Mr. T. P. Espy of Phikdelphia, supported by Pro- 
fessor Habe and some other American philosophers. These gentlemen 
maintain that in Cyclones the winds do not blow round a circle, but 
inwards from the eircunference of a circle to its centre^ or to a space 
along a line in the direction of the storm's progress ; for they agree 
with Eedfield and Beid in the fact of the progressive motion of 
Cyclones; so that looking at the Compass card one may suppose 32 

* See Fart Y. at the section on the Barometer for the height of storms above the 
snHace of the ocean, and for another simple and practical demonstration of the 
movement of winds in a Cjdone. 

t We have had some experiments mode in hurricane-Cyclones, and very canons 
and perfectly convincing ones they are, as will afterwards be seen. 
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or 64 or 128 winds ! all blowing at the same time inwards to the 
piTot ! or to the needle, if it lies in the track of the storm ; being one 
for eVery point, one for every half, or one for every quarter point, and 
tiiey affirm that it is this which produces the calm at the centre. 

They suppose, as we do, this centre to be moving onwards, so that 
if moving North, for instance, it must as it were, annihilate more or 
less all the winds from, say NW. to NE. as it advances ; and appa- 
rently to obviate this difficulty amongst others, they* suppose that at 
or near the centre, or central line or axis, the wind curves upwards, 
aad that thus the centre is a huge funnel or chimney, like the base of 
a water-spout.* 

29. Mr. Eebfisld also admits of or supposes 8ome degree of up- 
ward (spirally upward) curving of the winds at the centre, but this 
may easily be admitted without any great violence to our notions. Mr. 
Thom, while agreeing with Beid and Eed field as to the circular 
motion of the wind at the surface, thinks there is an up-current 
always formed, and in a figure given in his work this is delineated. 
The difficulty vd this respect in Mr. Espt's and Mr. Thoh's theories 
is to conceive what can become of the enormous volume of air, and 
why it does not at least carry the rain upwards ? if not the ships, or 
their masts and yards- ? 

30. Vabiotjs Theories as to the Causes of Cyclones. The 
Bteman must be careful not to confound here, as is often done, the 
Cause with the effects of Cyclones. We can readily suppose a be- 
ginning somehow and somewhere, but when we inquire into the 
causes of the storms we go back beyond this, which is but the hepn- 
lAng cf the effect^ to look for the cause of that effect, or in other 
words, we inquire in plain language thus — ** By which one, or more 
of the known (or any unknown) powers of nature; as the force of 
winds, electricity, heat, evolved by condensation of the vapour in the 

• The complete contradiction of this theory is found in the fact that, in numerous 

veil attested cases where the track of a storm has been perfectly ascertained, the 

ihift of wind for ships on its direct path has been perpendicular to, or across, and 

Dot right against the track, which Mr. Espt's theory requires it to be. See also the 

conrincing instances of the ** Charles Heddle,** and the experiment of the '* Hinder 

Steamer, Bubscqaently alluded to. 

c 
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atmosphere, &c. &c. is this Cydone set a-whirling and moving along ?" 
Mj present limits and the object of this work do not allow me to go ' 
into much detail on this subject, and indeed to do so would but be to 
discuss what are yet but plausible theories — some of them probable 
ones it is true— and would suppose my readers also more conversant 
with the chemistry of the atmosphere and the higher researches of 
meteorology than most of them probably will be* 

31. Mr. Bbdfisld who, as already shewn (§ 10, p. 4) is the father 
of the research in recent times, had no particular theory as to the 
causes of Cyclones. He thought that our knowledge of their effects 
was not far enough advanced, and that it was unscientific to attempt 
to account for them, till better informed, by the exclusive action of 
any one or more causes. In his late publication he inclines to think 
them produced by the conflicts of prevailing currents in different strata 
of the atmosphere giving rise to circular movements, which increase 
and dilate to storms. 

32. Col. Eeid avoids any general speculation as to the causes of 
Cyclones. He adverts to the possibility of there being some connec- 
tion between storms and Electricity and Magnetism (Law of Storms, 
Chap. XII.) but goes no farther than to detail an experiment which 
appears, he thinks, partially to confirm his views. 

33. Mr. T. F. Espy in America^ has published a thick volume, 
entitled the *' Philosophy of Storms,'' in which he lays down as before 
noted (§ 28 5. p. 16) a theory of the effects and one of the eawes of 
storms. This last is, as briefly as can be explained, this — Eirst, that 
upon any partial heating of the air at the surface of the globe it rises 
in columns more or less charged with vapour, which as they rise hare 
this vapour condensed into clouds or rain. 

Next, in this changing of state the vapour communicates its latent 
caloric^ to the surrounding air, which also expands, is cooled itself by 
that expansion, but also gives heat to that part of the air in which it 

* The scientific (chemical) term for a quantity of heat which all bodies contain 
and give out when passing from one state to another which is lestjluid, i. e. more 
condensed, as water passing to ice. If the process is reversed, that is, if the body 
passes from a more condensed state to one leu so, — as water into vapour or steam 
— then heat is absorbed by it to form latent caloric, or hidden heat, not shewn by 
our instruments. 
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then is ; and becoming lighter is carried farther up, so that what Mr. 
Espy terms an np-moving column (or columns) is always thus formed 
before rain is produced ; and the air, rushing in to supply the partial 
Tacuum at the base of this chimney-like column, forms thus the cen* 
tripetal (moving towards a centre) streams of wind, which, as just 
described is, he affirms, the true motion of the wind in all storms, and 
especially in Cyclones, which are thus, not curved and nearly circular 
as we suppose, but MtraighUlined winds rushing to a centre according 
to his theory. To put this in plainer words he conceives the calm 
centre or lull of a Cyclone to be the base of a huge moving chimney, 
ciicular or of any longitudinal shape, the draught of Which is occa- 
noned by an extensive condensation of vapour above. He accounts 
ibr the production of clouds, the rise and depression of the Barometer, 
&c. by this cause, inferring that at a certain height the rising air 
tmfiovDS the rest of the atmosphere, forming a ring or annulus of 
eloud and vapour and air, which pressing on that below, occasions the 
tiae of the Barometer found at the edges or approach of storms. To 
cumine critically this and other theories, is not the object of this work, 
di Mr. Thos. Hopkins, of Manchester, in a work published in 
18H entitled ** On the Atmospheric changes which produce Baiui 
Wind and Storms," and which contains many novel, highly interest- 
ing and lucid common-sense views, admits with Mr. Espy and other 
Meteorologists who had long preceded him,* the ascent and condensa« 
tion of vapour in the air firom various causes, and that all horizontal 
winds are thus produced. He considers moreover that these ascend- 
ing winds produce descending ones, and that the rain produced in the 
Ugher regions brings air and steamf (vapdtir) with it in its descent, 
and thus constitutes lower atmospheric currents. And finally, that 

* The ori^nal view is that of Daniell, who was the flnt to annonnce the im- 

portiot part which the latent caloric (see Note, p. 18) of the vapour, mast perform 

ia all atmospheric clumges. 

t Mr. Hopkins constantly and properlj nses the word " steam** for the ** vapoor" 

of lleteorologists in general, who, if they object that tteam induces the idea of 

heat, should recollect that vapour is the name of water and other bodies which 

hare not changed their chemical state. Mr. Hopkins* Steam is the inirisible vapour 

ef a fine day which gives the dew point. The vapour of the Meteorologists should 

be ooD&ied to fogs and other appearances in which the steam, being condensed, 

choos^ ftiU bmyaat in the air, is visible. 

2 
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stomui are produced by ike same causes that produce other winds,, 
aad that the greatest storms are descending winds. 

85. The late Dr. Alex. Thom, KM. 86th Begt., authw of a. 
iILOst important work ** On the nature and course of Storms in the' 
Indian Ocean, South of the Equator/' &c. is of opinion, with respect, 
to this tract, that the principal cause of the rotatory motion of. 
Cjdones is, at first, opposing currents of air on the borders of the* 
monsoons and trade winds, which differ widely as to temperature^, 
humidity, specific gravity and electricity. These, he thinks, give rise 
to a revolving action which originates the storm, which subsequentlj . 
acquires '' an intestine and specific action involving the neighbouring 
currents of the atmosphere, and enabling the storms to advance: 
through the trade wind to its opposite limits ;'* and he gives a diagram • 
to shew how this may occur. He farther inclines to believe that '' as. 
the external motion is imparted to the interior motion of the mass, 
and centrifugal action begins to withdraw the air from the centre and . 
f^om an up-current the whole will soon be involved in the same vor- 
tical action.*' The up-current he explains as being formed by the 
p^ssure being removed from the centre, when the air there '' increases 
in bulk, diminishes in specific gravity, and its upward tendency fol- 
lows as a matter of course." 

. 86. There is, however, another point of view in which some wri- 
ters have considered the formation and continuance of these Cydonea. 
They suppose them, as Mr. Thom does, formed by opposite currents . 
of air producing whirlpools as in water, but they do not consider with 
him, that they are produced at the edges of the streams as we see in 
water whirlpools. These authors incline to the belief that the whirls 
originate between the upper and lower surfaces of strata oC air of . 
different temperatures, degrees of moisture, <&c. and moving in dif- 
ferent directions. These whirls they suppose first formed above, and 
then to descend to the surface of the earth, just as we see a water 
spout begin at sea with a slight swelling of the lower part of a cloud 
and then a gradual descent of it. In a word, they look upon Cy- 
clones as wind spouts,^ 

♦ The Abbe Rochon describing the hurricanes (Cyclones) of the Mauritius, 1771, 
says they are " a kind of water spout which seems to threaten the spot over which 
it hangs with entire subversiou.** See Qraxt's History of the Mauritias, p. 17a. 
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One Writer, Kaimtz,* has seen these whirls of wind formedt 
though not quite under the circumstances which we require. Still 
his description is trorth copying as assisting the reader to form all 
idea of what a first rate Meteorologist considers to be the causes of 
these phenomena when thej occur on the small scale. 

First, he says (p. 47), after alluding to the whirls and eddiesformed 
liy cbnflicti&g currents at their meeting on the edges : — 

• In like manner when the N. E. wind prcTails below and the S. W. above, 
Tiolent whirlings are ibnned at their limits, which descend to the surface of the 
earth, and are often endowed with prodigious force." 

And at p. 116, he describes an instance' of the whirlwinds, though 
not of their descending, as follows : — " 

^ When a moist wind determines an ascending current along the sides of a moun- 
tain, it at last reaches atmospheric strata whose temperature is such that theyapour 
*<Qf water is instantlj precipitated. This is especially the casc^ when opposite winds 
flaeet on the summit. I have often witnessed these phanomena on the Alps — ^I 
win content myself with relating in detiul the following fact. A voiy strong south 
'Wind was blowing on the summit of the Rigi, and the clouds that were passing at a 
great height above mj head followed the same direction. The north wind was 
Jbkwing at Zurich, and ascended along the southern flank of the mountain. "When 
■\t attained the summit, light vapours were formed, which seemed desirous of pass- 
ii^ a?er the ridge ; but the south wind drove them back, and they ascended 
toward the north at an angle of 45^ and disappeared not fiir from the ridge. The 
conflict of the two contrary currents lasted several hours. A great many whirls 
^rere formed at the point where the two winds met ; and travellers, who took little 
notice of the rest of the meteorological phenomena, were struck with this singular 
^wctade.'' 

' 87. The following are the different views of Sir John Hebsohsl 
on the Causes of Cyclones, which I copy as abridged in Pubdt's 
ttemoir of the Atlantic Ocean. 

'^ It seems worth inquiry, whether Hurricanes in tropical climates may not arise 
firani portlcMis of the upper currents prematurely diverted downwards before their 
vrialive velocity has been sufficiently reduced by friction on, and gradually mixing 
with, the lower strata ; and so dashing upon the earth with that tremendous velo- 
^ty, which gives them their destructive character, and of which hardly any rational 
account haa yet been given. Their course, generally speaking, is in opposition to 
the regular Trade-wind, as it ought to be, in conformity with this idea.— {Young's 

• Kaemtz* Meteorology, translated by Walker, London, 1845. 
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Lectares, I. 704) bat, it bj no meims follows that this must always be the case. In 
general, a rapid transfer either way, in latitude, of any mass of air which local or 
temporaiy causes might cairy above the immediate reach of the friction of the 
earth's surface, would give a fearfol exaggeration to its ydodty. Wherever sooh 
a mass should strikp the earth, a hurricane might arise ; and should two such 
masses encounter in mid-air, a tornado of any degree of intensity on record might 
easily result from their combination." — Astronomy, p. 132. 

Again : Sir John Hbbsghbl in investigating the observations* made at the dif- 
fSsrent Meteorological Observatories that have been established in various parts of 
the world, has arrived at the conclusion, that there are, at times, barometric waves, 
or undulations, in the atmosphere, of immense extent: he has denominated them 
barometric waves, from their being made evident by the fluctuations of the baro- 
meter, which, as was before described, exhibits perfectly the weight, and therefbre 
the quantity, of air above the station. One of these waves has been traced as ex- 
tending ftom the Cape of Good Hope, through intermediate stations, to the Ob- 
servatoiy at Toronto in Canada, under the superintendence of Lieutenant-Colonel 
Sabixb. As an explanation of the origin of the rotary storms under consideratioii« 
Sir J. Hkbschel has proposed the idea, that two or more of these extensive atmos- 
pheric undulations, or barometric waves, may, from traversing in different directions, 
intersect each other, and from their opposing fbrces cause the pluenomcoa of hurri- 
canes or rotary storms. 

38. Mj own views are, and they will be found in some detail in Part 
Y., that Cyclones are purely electric phaanomena formed in the higher 
regions of the atmosphere, and descending in a flattened, disk-like 
shape to the sur&ce of the ocean, where they progress more or less 
rapidly. I think that the whirling tornados, spouts and dust-storms, 
are certainly connected with them, i. e. that they are the same meteor 
in a concentrated form, but we cannot at present say where the law 
which regulates the motions of the larger kinds, ceases to be an in?ar 
riable one. 

89. Other suggestions haye been thrown out, and instances ad* 
duced by different writers as to the possibility of Tolcanoes, and even 
fires, originating violent circular motions of the atmosphere ; and that 
volcanic eruptions are often accompanied by violent storms and heavy 
falls of rain there is no doubt. I have myself pointed out — though 
my published researches have been confined, like those of Bedfixld 
and Beid to the effects, as the sure eventual index to guide us back- 

* See Report of the British Assodation, 1843-4. Vol. XI. 
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ward to the cauaesot stonns — that in the China Sea and Bay of Ben- 
gal* there is much to countenance the idea that Cyclones in some parts 
of the world maif originate at great volcanic centres, and I am inclined 
io believe also that their tracks are partly over the great internal 
chasms of our globe, by which perhaps the volcanic centres and bands 
communicate with each other. If we produce at both ends the line 
of the track of the great Cuba Cyclone of 1844, we shall find that it 
extends from the great and highly active volcano of Cosseguina on the 
Pacific shore of Central America, to Hecla in Iceland ! And in 1821» 
the breaking out of the great volcano of Eyafjeld Yokul in Iceland, 
which had been quiet since 1612, was followed all over Europe by 
dreadful storms of wind, hail and rain. In Iceland the Barometer fell 
from the day before the eruption till the twenty-sixth day after.f Mr. 
Sbpt quotes several other cases, and the authority of Humboldt for 
South America, to shew that nothing is better established than the 
&Gt of the connexion of volcanoes with rains and storms. Pdbdy 
(Atlantic Memoir) also alludes to the supposed focus of siub-marine 
volcanic action on the Equator, in that sea, as the spot to which the 
southern extremes of the West Indian hurricane (Cyclone) tracks 
would tend, if continued. And the following well authenticated fact 
has recently been published in the Newspapers. ** On Saturday in- 
formation was received at Lloyd's under date Liverpool, Feb. 4thy 
1852, of an extraordinary marine convulsion experienced by the Mary^ 
on her passage thence to Caldera. On the morning of the 13th 
October, the ship being twelve miles from the equator, in Long. 19^ 
W., a rumbling noise appeared to issue from the ocean, which gra- 
dually increased in sound till the uproar became deafening. The Sea 
rose in mountainous waves ; the wind blowing from all quarters, the 
control over the ship was lost, and she pitched and rose frightfully, all 
on board expecting each moment to be their last. This continued 
fifteen minutes ; the water then gradually subsided, when several 
▼eeaeb in sight at the commencement of the convulsion were found 
to have disappeared. Shortly afterwards a quantity of wre<^, a part 

* Sixth Memmr, Stonns of the China Sea, Jonmal of Asiatic Society of Bengal, 
voL2Xp.717. 

t Espy, p. 67-68 ; not correctly printed. 
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of a screw steamer, was passed, so that some vessels and lives were 
lost, and it will be observed that this phasnomenon is stated to have 
occurred in October, one of the hurricane months of the West Indies.'* 
If I advert to these speculations, it is with the hope of drawing the 
attention of intelligent mariners to them. 



PART 11. 

^^ — 

1. What is meant bt thb Tbacks or Ctclgnbs.— 2. Avbbaob 

TfiACKS IN VABlOtrS PABTS OF THE WOBLD, — 3. BaTES OF 
TBAVELLIKO OBT DIFFEBENT TbAOKS. — A. StATIONABT CtCLOIOIS 
OB SUCH AS ABE VEABLY SO. — 5. SlZ|CS OF CxCLOKES. — 6. 
CONTEHPOBAKEOUS, PaBALLEL, AKD SiViniNO CXGLOITSS. 

40. Ik ezplainiug the terms used in our new science, I have already 
said (§ 23, p. 13) that the Tbace of a Stobm is the path or line in 
which it travels, like the track of a ship, and that of the centre is 
usually meant ; and if I repeat this here, it is onlj again to caution 
the novice and seaman against confounding the rotatory motion, or 
whirling round of the' whole Cyclone, with the progreaaive motion or 
moving forward ; the line on which this last is done, whether straight 
or curved, being the track. If we suppose a Cyclone only to revolve 
and not to move forward in any way, such a storm woiQd have no 
track at all. I shall allude at the close of this part to the probability 
of such Cyclones taking place, and to the certainty that some have 
such a very slow motion that we may almost call them stationary Cy- 
clones. In the practical part {Part III.) I shall shew how the attentive 
mariner may often calculate pretty nearly, by the bearing of the 
centre, veering of the wind, and his run or drift, what the track of a 
Cyclone is, and take his precautions accordingly. 

41. In speaking of the tracks of Cyclones for the use of the 
seaman, I mean of course to allude to their routes at sea. Much-stresii 
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has been laid, and some part of Mr. Espy's theory rests, upon what 
he has deduced to be the track of a Cyclone and the various directioiyi 
of the wind as ascertained on shore. Now, without meaning any dis- 
courtesy, if we except some low countries and islands, and on low 
coasts, it seems to me, speaking as a sailor, sheer nonsense to di8cus^ 
the question of how the wind blows, inland, in reference to any theory 
which must depend upon the direction of winds for short periods an4 
in storms. For no man can have looked down from an eminence on 
e?en a moderately uneven country —to say nothing of a very hilly or 
mountainous one — without allowing, especially if he is a seaman, tha^ 
almost every village must have a different stream of wind for its wea- 
thercocks ; and some of these differing from four to eight poiatsi! 
We have only to look at maps on a large scale shewing the ranges of 
hills in any country, and especially some modem ones in which tb^ 
elevations are shewn by what are called Contour lines,* to be satisfied 
of the futility of these data, except for the general purposes of shawing 
the averages of winds throughout the year. Mr. Bedfieu) jin his 
Memoir on the Cuba and other Cyclones, alludes also to this difficulty. 
(Am. Jour. Science, No. 1, p. 321. New Series.) 

And LuiOB HowASD in a note to the Introduction to his '* Climate 
of London,", p. viii. speaking of Eddy winds says, '^ The site, of Geneva 
remarkably exemplifies the effects of local position in this respect; 
Here, owing to the direction of the valley, the vanes point almost 
constantly S. W. or N. E. the cross winds going over above theii 
WeL" 

42. AvsBAGiB TRACKS 07 Ctolokes. Wo are very far indeed firom 
Jbowing what the average tracks of Cyclones in aU parts of the world 
are, even in some frequented seas. In unfrequented ones we can at 
present only reason from analogy and from the evidence drawn fr^m 
^n^ logs. We trust always to .the good sense of every rightminded 
seaman to furnish the labourers in the field with data to taraod 
them out gradually. I proceed to detail what is known in various 
parts of the world, noting aldo briefly the tracks of ocean for which 
we have but little information. If I notice any inland Cyclones it it 

* Linei drawn through all the points of the same height above or below aoy 
pvca lerd. . - i. 
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because some of them may become also ocean storms, and thos interest 
the mariner, for whom I am writing, as well as the Meteorologist. 

48. Before entering on the details of the tracks of Cyclones in 
various parts of the world, as £Eur as they are known, or for the purpose 
of indicating where they are not so, the seaman should be acquainted 
with^ Colonel Beid*s, Mr. Ebdfixlb's and Professor Doye's general 
views of what matf be the ayerage system of Cyclone tracks in both 
hemispheres ; modified of course in a hundred ways by local circum* 
stances, but always tending towards the systems they suppose theore- 
tically to exist. The difference between Theory and Law before ad* 
yerted to should here be carefully kept in mind, as it is the difference 
between a probable supposition and a positive rule proved by abun- 
dant instances, and this is of importance, because, as we shall after- 
vrards find, the questions of scudding or heaving to, and of profiting 
or not by a Cyclone, or of getting out of the way of it) depend wholly 
upon our knowledge of the track upon which it is travelling. 

44. Colonel Bsm and Mr. Bedfield, then, suppose that in those 
parts of the tropics which are nearest to the Equator, the Cyclones 
move nearly direct from the Eastward to the Westward ; that as they 
progress they gradually take a more and more Northerly direction in 
the JSTorthem Hemisphere, and a more Southerly one in the Southern ; 
and then, say about Lat. 20^ or 25o North or South, or near to the 
tropics, they curve more and more rapidly, till beyond them they re- 
curve back to the Eastward again, forming great Parabola-like curves, 
of which the branches are more or less open according to circumstances. 
Colonel Beid gives the diagram copied in the following page to 
illustrate his view of the tendency of the Cyclone tracks. True Cy- 
clones have been traced to Newfoundland in Lat 48® N. and found 
yet to be trarelling to the E. N. E. and N. E. and more recently 
across the Northern Atlantics to Latitude 6(>* in his Chart of the 
Sept. Cyclone of 1853. 

The most Southerly Cyclones we can yet pronounce to be true 
rotatoiy ones are those of the ship Havering in Lat. 48<' 45' S. ; 
Long. d2<> to 50® East in October, 1849. And that of the ship 
Marlborough in Lat. 46<> 45' S. } Long. 95<> East in October, 1853. 
JL M. S. Savannah, Capt. ERSXiiirs, and the ships Barham and 







Equator. 
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JSucephalus had also true Cydones in 42® and 43® South, between the 
meridians of the Cape and Amsterdam.* 

45. The West Iin>iEs, Cabibbeait Sea, Gulf of MszioOy 
Coast op Nobth Amebioa aijd Nobth Atlaittio to the Coasts 
OF EiTBOFE. In this tract we have, thanks to the labours of Mr. 
Bedfield and Col. Beid, Cyclone of 1853 with addition from Sir 
William Beid, Mi, Milke and mj own notes as far as the Ber- 
mudas, most careful and extensive researches to guide us. 

There appear«to be (See Chart I.f) two classes of tracks for both 
the West Indian and the North American Cyclones. We may con- 
veniently distinguish them as straight-lined and curved tracks. Of 
the straight-lined tracks of the West Indies one group seems to arise 
, from Lat. 10® to 23® North, and as far as we yet know to the West- 
ward of 55® West (Tracks L and JT and F on the Chart). The most 
Southern of them (F) travel to the W. N. W. past Tobago and 
Trinidad, along the Northern shores of South America, crossing the 
Peninsula of Yucatan^ where the traces cease for the present. The 
next, arising farther North (X), pursue also a W. N. W. course along 
a line drawn from Barbuda and Antigua to the middle of the Gulf of 
Mexico, and the third, still farther North {M), travels directly to the 
West from the Atlantic to the shores of Mexico, between Tampico 
and Matamoros. Between these limits no doubt, other straight-lined 
tracks will be found to occur. The Tobago Cyclone of Oct. 1847 (O) 
is also laid down by Col. Beid as a straight-lined track travelling 
down from the E. N. E. to the Coast of Cumana. These visitations 
are stated to be very rare at Tobago and Trinidad. At Tobago indeed 
it is said that it had suffered from them but to a trifling extent since 
1780, but this Cyclone was of frightful violence, though lasting only 
in its full fury for three hours. 

* A writer in the Nautical Magazine for 1845, p. 704, concludes, ftom extracts 
from the logs of the U. S. Survoying expedition, that they had one or more Cyclones 
in January and February in Lat 61' to 64P S. ; Long 137^ to 150^ East progressing 
to the South Eastward. 

t This Chart is mostly finom Mr. Redfield's to his Memoir of the Atlantic 
Cyclone of 1844, extended and augmented by CoL Reid for his new work (1849) 
** On the Progress and Development of the Law of Storms/* The Boman numerals 
refer to Mr. Kedfield's researches and many new tracks are added by myselC 
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' l^reemore atraight (ocnearij straight) lined tracks, (marked IJ^ 
and P) will be seen on our Chart. These, taking their rise in the 
interior of the great continent of North America, appear to travel 
dbecti^ out to seaward from about W. S. W. to E. N. E., the two 
Tfarthemmoat of.' them crossing the Lakes and forming there the- 
violent and destructive Lake, and Ghilf of St. Lawrence storms of 
October and November. 

It will be remarked that those within the Tropic, or the West. 
Indian straight-lined tracks, cipm^ fit from the Atlantic towards the 
Qontinent, jand between these limits, Cyclones have been observed: 
and tracked (as the track JS and the branch of P) which first pursue 
astndgfat.path, and then, about the meridian of 80^ West, curve to 
the Northward, reaching the North Western Coast of the Gulf of ^ 
Mexico between Matamoros and Mobile. 

In a fourth kind of these straight-lined tracks, the Gjdone appears 
to begin in the Caribbean Sea, or to the Eastward and Westward of' 
Tucatan (Tracks O and J7), pursuing a straight or slightly curved < 
tiack0at^Y>»i the Continent to the N. East and E. N. Eastward. 

46. The curved tracks are numerous, and appear at times for a 
large part of their course to be straight, but end by curving more or 
lew.*' . 

la the former edition of this work it was stated that the curved 
tiacb took their rise in about 10<> to the Eastward of the Leeward : 
Uands and sometimes as near the Equator as 1C>> N. but, thanks to 
tke labours of the lamented Bedvibld, wa have them now mapped 
out as arising sometimes at or near the Cape de Yerd lilands (in 14P 
N.) crossing the Atlantic on a W. b. N. and W. N. Westerly course 
80 as to skirt the outer West India Islands near the Bahamas, or to 
czoss, or pass fiar within, the Wimdward Islands, or even over St. Do- 
mingo and across the island of Cuba, to New Orleans. They then 

* The eeamao will not ovcr]fx>l^the -scale of our Chart r nor foi^get diat, except 
where the cmres are very sudden, the track is for all practical considerations a 
t^nifjbx one, and, t^ oliject of these general yiews of the tending of the tracks is to 
enable him, by the methods which I shall expliun in the next part, to jndge prettj 
correctly of the path of a Cyclone when lie is coming into or overtaken by one, and 
beooe to decide upon what may be the best to be done to avoid it altogeHier ; to keep 
of the dangerous centre ; or to profit by it 
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curve graduallj to the Northward and North Eastward, forming more 
or less of a paraboloid> and appearing to be mainly influenced by the 
Gulf Stream ; and thus, following the direction of the coasts of 
ilorida and North America^ pass out into the Northern Atlantic by 
an E. N. E. or eren more Easterly, course between the Bermudas and 
Newfoundland ; pursue their route to the Bay of Biscay, the Channd 
or the Northern Coasts of the British Islands, or curving up more 
Northerly, towards Iceland or Spitzbergen. Tracks Q to\fi comprise 
the limits within which these storms have usually occurred, and the 
seaman from amongst them will have no difficulty in judging of the 
mean track of those which pass along the Coastat sea, excluding those 
which cross the S. West parts of the United States^ which become 
straight-lined tracks when they pass out to the ocean. CoL Beid, 
p. 447, describes a track of much import to the mariner, being that of 
September 1889,* (ul) which was especially a true Atlantic Cyclone 
of which the first ship's notice is in Lat. 20} N. Long. 47^ West, and 
then successive ones, from others, till it passed close to the Bermudas 
and reached Nova Scotia and the Gulf of St. Lawrence, but was not 
feit in any of the Windward Islands- 
Col. BsiD has also traced another trac^ which forms a very re* 
markable anomaly* It is that of the Antigua Hurricane of 2d Au- 
gust, 1837, of which the centre after coming in from the Atlantic in 
about 17^^ North, and passing Antigua and the North extremes of 
Porto Bico like L and other usual tracks there, skirts the Bahama 
banks and islands on a N. W. course, as if it was about curving to 
the Northward and N. Eastward as usual, but between Lat. 80 and 
81® N. and Long. 79 and 80® West, it suddenly takes a turn to the 
W. N. W. again, and travels in upon the American continent striking 
the shore about Doboy, and travelling for some distance inland. I 
have marked this double curve I^on our Chart. 

He also in his new work ' On the progress and development of the 
Law of Storms,' &c. p. 22, says :— 
" Nor have gales always an easterly progression in high latitudes. I witnessed one 

* He refers to a Chart of it, but I have not that Chart with my copy, nor have I 
found it It is, however, inserted in the Chart to his new work, and will be found on 
ours, which is taken from it. 
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wbicfa passed over Bennnda on the 18fth August, 1848, moving on a north-west pro- 
greadon and towards the Bay of Fiindj. That gale would set in oyer the Bay of 
Fnndj at the northward of East, and end at the southward of West. Sir James Ross 
Im obienred some gales between the Falkland Islands and Cape Horn, beghming 
tontfa-westerly and ending obout north-westerly also indicative of westerly progress 

OOQ." 

This track I lutve marked 8 on the Chart. 

'47. From Latitude 45<^ N. and about Longitude 60^ West — and 
tie Cydonic etorms are usually here dilated to a very large size — 
thej may possibly progress to the shores of Europe, forming extensive 
8. Easterly, Easterly and N. Easterly gales on their North sides, and 
Norlih Westerly, Westerly and South Westerly ones on their Southern 
pirtB; and by placing the transparent Horn Card for the Northern 
Hemisphere on a Chart of the ^.tlantic, the seaman will see how this 
occoiB, and by moying it along, how ships which meet with such Cy- 
clones in the Atlantic will have the winds. Other CycloneSias before 
nid, may pursue a route &rther to the North, and terminate on the 
Eistem shores of Greenland or between Iceland and Europe. 

On the Chart No. 1, will be seen (from Col. Beid's new work) two 
Itrge storm circles, the one approaching the coasts of Europe and the 
otter leaving Neyrfoundland and the Coasts of America. The first 
of these represents the Cyclones of Nov. 1838, as traced by Mr. 
Hike, of which the two tracks are marked Fand W, the latter being 
thatof the 28th Nov. which was the severest, and which the circle 
represents. 

The American circle is that of the Cyclone of 15th Dec, 1839, as 
traced by Mr. Eedfield over the Banks of Newfoundland. This Cy- 
clone reversed the trade wind over the Bahama Islands to S. W. and 
TX, W. with a force of 5 on the Admiralty scale. 

Mr. Martin, to whose work I refer again at p. 33, says, after inves- 
tigating eleven tracks in the North Atlantic, '* it will be seen that 
if a line be drawn from the Bermudas to Shetland they (the tracks) 
vUl all lie within two other lines drawn parallel to this at ten degrees 
on either side of it, except those which come down the valley of the 
Bt. Lawreuce.** 

48. Li Furdy's Atlantic Memoir mention is made of a Cyclone in 
the beginning of 1828, in which H. M. Sloops Avon, Cantestf and 
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Sappho foandered between the Bennttdas and Halifax, the Hh^ne in 
company weathering it. H. M. brig Beaver seems, from this account, 
perhaps to have accompanied the Cyclone or to have run into, or fre- 
quently oyertaken it on its Southern Quadrants, having severe gales 
from the Westward, and so heavy a sea that she was near foundering, 
and obliged to heave her guns overboard. This weather " reached 
PJymouth Sound, on Sunday, January 13th, when, shortly after mid- 
night, a violent hurricane came on from the S. "W. with vivid light- 
ning and thunder, and 18 vessels out of 21 were driven on shore. 
Plymouth did not suffer greatly, but the Oenernl Fahner^'EoAi India- 
man, met with threatening weather off Portland, when a sudden gust 
or squall carried away all her three masts." This would appear, as 
nearly as we can judge, to have really been an instance of a Cyclone 
travelling the whole distance across the Atlantic. We want, yet, a 
cprrect and undoubted tracing of such an instance, and it would be 
invaluable if we could obtain with it its effects on the currents of the 
Channel and the shores of the Bay of Biscay. We shall subsequently 
see what is said of the Cyclones of the Chops of the Channel. 

, 49. At the Azores it would appear from a register supplied by 
Mr. HuKT, the British Consul,'*' that the tracks of Cyclones mainly 
follow that of the Gulf stream, (of which the usual Atlantic current 
felt there is a continuation,) or to the £. N. £. They are, it would 
appear, sometimes deflected hereabouts, but always tp the Southward 
and not to the Northward as far as hitherto known. It is possible 
that these deflected storms may be at times the Madeira, and even the 
Canary Island storms, which, if not Cyclones, rise at least to the 
strength of hurricanes, or are not far from it. 

50. The Madeira storms are at times very violent, and Col. Beid 
in his new work has traced one track {T on our Chart) of October 
1842, which he conceives may ** have come from the African continent 
and was re-curving while passing over the Canary Islands." He also 
farther supposes it to have reached the coasts of Spain, where several 
vessels were severely damaged off Cadiz, and H. M. S. Warspite was 
also within its influence. Capt. Fitzrot, E. N. (Voyage of the 
Beagle, Vol. II. p. 64) speaks of the severity of the gales in the 

* Nautical Magazine lor 1842. 
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Ticiaitj of the Cape de Yerd Islands, and says that at Porto Fraya a 
Soutli West gale is usually experienced in September, in which — 

"From five to ten boon before its commencement a dark bank of clouds is seen 
in dio soathem borizon wbich is a sore forerunner of tbe gale; sbould a vessel be at 
andnr in the port at such a tnne ^e ought to weigh and put to sea.** 

He gives the case of an American which did so in September 1831 
and came back safe, while a slaver which remained at anchor, was 
"wrecked, but we could not from this have inferred that these gales 
tie Cyclones were we not enabled now to place upon the Chart, cer- 
tainly, one September Cyclone in the neighbourhood of the Cape de 
Verds (Track h. Chart I.) being that experienced by the ship Devon^ 
^^ Ci^tain Consitt,* from London to Madras, 29th and 30th of 
fieptember, 1848. The detailed log was unfortunately not sent, but 
from the extract there is every probability that the track was nearly 
as I have marked it, that of a Cyclone of no great extent passing out 
ftom the coast of Africa to the Northward of the Cape de Yerds on a 
W. b. N. or W. N. W. course, at about a degree or so distant, giving 
to the Devonshire as she first stood to the S. S. W. and then (mis- 
takenly) hove to at about 120 miles to the Westward of St. Antonio, 
a aereregale from N. E. to South by compass, which would have been 
a Westerly and S. Westerly gale at Porto Praya if it reached so far. 
In Mr. Mabtih's work, p. 109,t a very imperfect extract from the 
log of the sliip Sir Edward Farry is given, describing a severe Cy- 
ckme off the Cape de Verds, commencing on the 3rd September 1850 
with the Island of St. Antonio, bearing E. S. E. distant from 20 to 
25 leagues, and of which Mr. Martin states farther details were 
collected by Captain Wainweight, E. N. and that it was travelling 
to the Westward in about Lat. 17^ N. 

• It is worth noting here how the very material for these laboun most, so to say, 
be "chased and captured" bit by bit. I heard of the storm of 1848, from my friend. 
Dr. CoLuns of the Queeny East Indiaman, an earnest advocate of the science, bat his 
cflbits to obtain the log in England failed. I then watched for the arrival of the De- 
waiukife at Madras, and through the zealous aid of Ci^tain Biden, to whom the 
fdence in India is so much indebted, it reached India but just in time for the second 
edition. Yet still it is but the extract ! 

t A Memoir on the Eqnmoctial Storms of March, April, 1850, by F. P. B. Martin, 
£u. M. A. 1852. 
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Th(9 most remarkable and distinct evidence, I^owever, which we have 
of the Cyclones of September, in this tract will be found in Mr* 
Bsdfield's splendid Storm Memoir on the Atlantic Cyclone of Sep- 
tember, 1853. 

51. Those strong but sudden storms often met with between the 
Meridians of 20 West, and the Coasts of Europe may possibly bo 
sometimes the breaking up of the greater Cyclones, for, as. I shall 
subsequently shew, there is no doubt that Cyclones do sometimes 
divide, especially towards their termination. At times, also, as before 
said, the great Atlantic Cyclones reach the coasts of Europe from the 
Burlings and Cape Pinisterre to the Channel, travelling to the East- 
ward,* and the changes and directions of the wind are such as prove 
their rotatory character. Thus a great Cyclone of 500 or 1000 miles 
in diameter coming in from the Northward of the Azores and travelling 
E. N. E. to the Channel, might be, at the same time, an Easterly 
gale at Cape Clear, a Westerly one at Cape Finisterre, South West- 
terly and Southerly in the Bay of Biscay, and S. Easterly fix>m 
TJshant across to Cape Clear, and in the chops of the Channel. If 
the seaman will place the Horn Card thereabouts, with its centre on 
what he may judge the . average track, say one to the E. b. N. or 
E. N. E. upon a general chart of a moderate scale, he will quickly and 
clearly perceive how this takes place ; and perhaps have some suspi- 
cion of how a *• Bay of Biscay sea,** may get up. 

Amongst some valuable notes and criticisms, for which I am in- 
debted to Capt. J. C. Boss of the Keeling and Cocos Islands settle- 
ment, is the following remark on this paragraph. 

" A peculiar circumstance which occurred at the time makes me recollect, that 
while Westerly gales were causing the destruction of the Trafalgar prizes off Cadiz, 
fresh Easterly and North Easterly winds were blowing over the Zetland Isles." 

52. The Eastebk Coast or South Amebioa, pbom TBnrrnAD 
TO Cape Horn. — I have met with little or no information as to 
whether any true Cyclones occur on this Coast, which is but little 
frequented to the South of the Eio de la Plata ; but to the North of 
it so much so that if any tempests were frequent we should certainly 

* Or say between E. N. E. or N. E., and E. S. E. and S. East ; for we do not 
know yet their tracks nor how the approach to the hmd affects them. 
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hear of them. Mr. Luccock in his notes speaks of a ffale which 
began in Z4P S. and 200 miles from the land, at N. W. and lasted ten 
daySy drifting the vessel to 36J° South. Capt. Fitzbot (Voyage'of 
the Beagle, Vol. II. p. 83) descrihes the gales off Santa Martha, 
liat. 28^0 South as follows :•- 

''Gales in the Latitude of Santa Martha generally commence with North- 
vesterlj winds, thick cloudy weather, rain and lightning. When at their height 
th« harometer begins to rise (having previously fallen considerably,) soon after 
which the wind flies round by the west to south-west, and from that quarter usually 
blows hard for several hours. But these which are the ordinary gales blow off 
from, or along the land, and do not often raise such a sea as is sometimes found off 
Hus coast during a South East storm.*' 

This description leaves little doubt that these gales are Cyclones* 
of which the tracks of the centre pass usuallj to the Southward of 
Santa Martha and are from the West to the Eastward. 

The Barque Trident, Captain Ltall, from Valparaiso to Liverpool, 
m August, 1850, experienced between. 80^ S. and 33® 45' W. and22<> 
3(y S. and 29® 15' "W., on her run from the neighbourhood of the 
Falkland Islands to pass to the Eastward of the Island of Trinidad, 
\ strong gale with violent squalls of rain and hail from S. S. E. to 
S» ^Test, with a tremendous sea from the Southward ; the Barometer* 
howef^, felling only in two days from 30.00 to 29.70 when lowest. 
If this was a Cyclone, the ship was on its Western verge, and as she 
was running to the N. N. E. by compass throughout, it was also 
trarelling up in a somewhat parallel track, the ship overrunning it 
tin within a day's sail of Trinidad, where the weather became fine. 

The ship JEngland, Captain Gabnett, from Liverpool to Calcutta,' 
in the month of September, 1850, between Lats. 28o 38' and 30^ OQf 
S. and between Longs. 23^ 52' and 23^ 20^ West, experienced a severe 
gale b^inning at N. N. E. and veering to N. East and East, with a 
cahn interval of some hoiurs, and a shift, though not so violent, to 
South and S. East. During the calm a " fearful sea" is described in 
which the rudder stock was carried away and the wheel disabled. 
The Barometer fell from 29.76 in two days to 29.55, and in the calm 
to 29.33. From the winds and ship's run, it would appear that this 
was a Cyclone travelling down and overtaking the ship from the N. 
West The England had to put into Bio to repair her damages. 

d2 
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53. The Southsbit Atlaktic fbom Capb Hobn to this Cjlpb 
OF Good Hope. — Within the limits of the S. E. trade wind in the 
Atlantic there seem to be but very rarely any storms, and whether 
these are rotatory or not we have no record for judging. Without 
the limits of the trade, that is from 28® to 50® South, it is not impro- 
bable that Cyclones may exist, and that the stormy in the neighbour- 
hood of the Falkland Islands, and from thence to Tristan d'Acunha 
and the Cape, may also be at times of that class ; though they no 
doubt are, often, the Westerly gales of the high latitudes. The S. W, 
gales, veering to the N. W. which are experienced to the Eastward 
of Cape Horn;* and at the Falkland Islauds, the Northerly winds 
veering to the South by the West.t may be parts of Cyclones or of 
the circuits of wind supposed by Mr. Eedeield ; but we have here, 
as in so many quarters, every thing to learn. Captain Sulltvan, B.N. 
in a paper on the Falkland Islands (Naut. Mag. for 1841), describes 
the gales at Berkeley Sound as commencing at N.E. veering to N.W. 
and ending at S. W. This would indicate a tendency to rotation^ 
according to the law for the Southern hemisphere, and that the track 
was to the S. S. E. and S. E., as if these islands and the adjacent 
coast of Patagonia were situated at one of the curving localities. See 
subsequent remarks on storms in high latitudes. 

Colonel Eeid in his new work states that he received sketches and 
registers of several of these gales, the result of which is that the 
tracks come from all quarters between the N. W. and S. W. which, 
as Colonel Eeid remarks, and we shall subsequently shew, accords 
with the observations made in the British Islands in Lat. 51® N., for 
it is fpund that the gales there come in also from all quarters between 
N. W. and S. W. vCaptain Moody, E. E. who was Governor of the 
Falkland leflands, also confirms Captain Sullitan's account of the 
winds in all respects. 

T?he Ship Janet WalUsy Captain Baxteb, experienced a small but 
tolerably severe Cyclone to the Westward of Lat. 37o 45'-S. Long. 
13® 33' East ; (the only position given in the extract from the Log) 
of which the centre passed close to her, and was twice remarkably 

♦ American Exploring Expedition, p. 160, Vol. H. 
t Bougainville, as quoted by Bomme, VoL IL p. 12. 
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Tisible as " a dense mass of clouds violently agitated/' Her Baro- 
meter fell 0.7 in an interval of 13 hours. 

The Clipper Ship Lord of the Isles, on the 22nd Nov. 1855, in 

Lat. 28® 6' 8. and Long. 20° SO' W. experienced a heavy gale com- 

mencmg at N. E. veering to S. E. and finishing off at S. S. E. — 

washed away the quarter boat, blew the fore top mast stay sail and 

the dose reefed fore top sail out of the bolt ropes— moderated on the 

^rd Nov. 

The Clipper Ship Li^ht of the Age also experienced in April, 1 852, 
in about Lat. 40Jo S., Long. 29^® "West, a severe Cyclone ^ which, 
though every precaution had been taken, and the vessel was lying under 
mug sail awaiting the change, with '^ a low dark ring all round the 
horizon with occasional flashes of lightning to the N.W." came upon 
her from the S. S. West, " somewhat resembling a railway screech," 
and lasted for about seven hours with terrific violence, raising a fright- 
^ sea ; the ship's run, for she was scudding, brought the wind to 
S. "W. and W. S. W. From the account published in the Illustrated 
London News of July 12, 1852, this seems to have been a Cyclone 
of small diameter and nearly stationary; perhaps even one, as was 
thp.general impression on board, "descending from aloft." Great 
credit" appears to be due to her Commander, who, warned by the ap- 
pearances and the fall of his Barometers and Sympiesometer, began 
to take in sail early in the day, and thus at least saved his masts, if 
not his ship. 

Between the MEmniAirs of Tbikidai) aitd Teistan d' Aounha 
AKD THE Cape of Q-ood Hope there appear to occur at times Cy- 
clonal gales, but not of excessive violence or of long duration, though 
sometimes sudden and severe, and evidently travelling to the East- 
ward or S. Eastward, but I have no complete logs, and from what are 
giren as extracts the tracks can only be spoken of in general terms 
sufficiently to put the mariner on his guard. 

54. Off the Cape of Goon Hope, akd Eastwabd to the 
Uebediak of Natal, there is no doubt that Cyclones certainly 
occur. They are sometimes, as to extent and duration, though of 
excessive violence, mere whirlwinds or tornados, but at others of 
much larger extent and perhaps of slower motion. One of the small 
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ones, a mere tornado as to extent, but a perfect tyfoon as to violence, 
and which appears to have been travelling to the S. Eastward, over- 
took and dismasted the French Ship Faquehot des Mers du Sud in 
August, 1841, while running in a heavy gale from the Northward, 
which might have been the Eastern side of the storm circle ; for the 
whole Cyclone, as well as the tornado part of it, certainly veered 
according to the law for the Southern Hemisphere ; and the course 
of the Cyclone by a ship which came up with the Faquehot the next 
day was clearly to the S. East.* That is to say, it followed the 
direction of the prevailing vrinds and of the theoretical track, as given 
at page 26, in those latitudes. 

M* BoTJSQUET, in his additions to the translation of the first edition 
of this work, has traced four tracks (ABO and D on our Chart 
No. II.) of Cyclones between these meridians, the Southernmost of 
which is in 39<> S., and I have added a fifth, JE^ in 42<> S. of which the 
ships Barham and Bucephalus experienced the Northern quadrants 
on their outward bound voyage to India. In 1849, a most severe 
and destructive Cyclone appears also to have swept the Southern 
Coast of Africa. 

So fiur the first and second editions of this work ; and my surmises 
as to the probable tracks hereabout will be now found much confirmed 
by the foUowing valuable details. 

Captain Fishboubi^e, of H. M. Steamer Hermes, who was for some 
time on the Cape Station, in a paper read before the Meteorological 
Society of Mauritius, of which he obligingly sent me in January, 
1852, a copy from which I abridge what follows, submits theoreti- 
cally, and supports, by several special instances and his own extensive 
experience, that — 

1. All the winds of any strength off the Cape and along the 
Coast, nearly to the limits of the trade winds, are sections of 
Cyclones ; and that there are few or no straight-lined winds. 

2. That the course of these Cyclones is first about W. S. W, from 
where they take their rise (being perhaps branches of the great Indian 
Cyclones crossing the Mosambique Channel ?) and that they continue 
their course along the Northern Frontier of the Cape Colony and 

* See 5Ui Memoir on the Law of Storms, Jour. As. Soc. Beng. Vol XI. 
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then carving round, mostly to the Westward of Table Bay, but 
sometimes short of it, take a Southerly course about the Cape, and 
return back along the coast on a course about East or E. S. E. by 
compass. 

3. That these winter tracks differ from those of summer by the 

Bemidiameter of a Cyclone in those seas, the winter track being to 

the Southward, so that the coast line is then mostly in the left hand 

semicircle, so that a gale will commence at North, is strong at N.W., 

Teers to S.W., and terminates there or at South ; but in summer, the 

coast line being in the right hand semicircle, the gales commence 

gently at East or E. N. E., become strong at N. E., and terminate as 

the centre passes, at S. E. or South ; these directions in both cases 

Tarying a little with the paths of the Cyclones. Other anomalies also 

occumng, which, however, are explained by supposing the Cyclone 

track sometimes to recurve to the Eastward of the Cape ; and this 

i^ecurving also explaining the apparent anomalies in the indications of 

the Barometer at Cape Town and Simons Bay. 

These views are supported by various instances from cruises in 
H. U. Steamer Hermes^ extending from the Cape along the coast of 
Southern and S. Eastern Africa, and to the Maiuritius ; and founded 
upon this evidence. Captain Fishboubi^e gives clear and careful in- 
stractions for ships off the Cape. 

^. Betweek the Natal Coast and the MEBiniAK of the 
8oT7TH£BK SXTBEME OF Madaoascab. — Erom various documents in 
my possession, I am inclined to think that in this track the storms 
^ at times be found to travel from the E. N. E. to the W. S. West- 
^^, but they may curve much more to the South. The seaman 
^ crossing it should be watchful and observant in time, so as to be - 
^le to estimate from his run and the veering of the wind, as will be 
■Qbsequently shewn, the probable track of the Cyclone, and avoid its 
<laDgerons centre. There is no doubt that, vnth the Madagascar 
channel open, the tempests are at some seasons very sudden and ex- 
cessively severe, but apparently either of small extent, or travelling 
very rapidly, for they rarely last long. 

It will be seen on the Chart that there is a blank space between 
the meridians. of 4ff and 55° East, and between the parallels of 
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80° and 40° South ; in which we have as yet no data for the tracks, 
and where they may be highly uncertain, having on the East the 
curving tracks of the Mauritius Cyclones, and to the West the 
direct ones traced from the Cape to Cape Eecif. I regret that the 
notices which I have, though clearly relating to Cyclones, are for the 
most part too vague to enable me to lay down tracks from them. 

66. The Sottthebn Ocean ebom the Cape to Van DixmsN's 
Land. — I have for this tract also several accounts, from which I en- 
tertain no doubt that Cyclones often prevail, and that they travel 
from the West to the Eastward. It is possible that these may also 
be at times small Cyclones thrown off from the larger ones ; for the 
dividing of storms, or the generating of new ones by the progress, 
or at the commencement of the main one, and even the occurrence 
of smaller tornado-Cyclones within the area of a great Cyclone, is, I 
think — and I am supported in this view by Mr. Bedfisld and Mr. 
TnoH — indisputable, (for the Northern Hemisphere at least), and we 
look naturally for the same in the Southern one ; and this theory 
will explain the sudden violence and short duration of some of these 
Cyclones, and why the regular Westerly gale seems to return again 
after them.* 

I have recently received from Capt. Ebskine, of H. M. S. J3ii- 
vannahi a valuable and a practical corroboration of this opinion that' 
the Cyclones in these latitudes travel from the West tp the East- 
ward, which I take the liberty of giving in nearly that Officer's own 
words, conveying as they do so much which is suggestive of what a 
little scientific consideration beforehand may enable the careful sea- 
man to accomplish, even in what are supposed to be well known, 
because much frequented, tracts of ocean — Capt. Erskine says / — 

** In corroboration of your opinion, that the Cyclones in the Southern Indian Ocean, 
between the Cape and Van Diemcn's Land, travel finom West to East, I beg to send 
yon a copy of the HavannaK$ log, and the track between the Cape and Sydney, 
which I think will shew that the win3s we experienced were a succession of Cyclones, 
and that by paying attention to the state of the Barometer and Sympiesometer, and 
keeping in the left hand semicircle or that of westerly winds, I was enabled to make 
the passage from Simon*s Hay to Fort Jackson in comparatively moderate weather, 
in 34 days, including 3 or 4 days of light winds. I was first led to expect that the 

* See also Part III., in which tfiese yitn's arc more practically considered. 
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eoiineoftlieitoniiflwa8gii<^asIfoaiiditfixim the reoGmmeodatioti given by Ffin- 
' den, Vol L Chap. 3, p. 45, not to mn down the Easting too fiir to the Southward. 
"Hning made this paflsage three times before," he sajrs, ** I am satisfiod of the im- 
pnpriety of running in a high sonthem latitude, particularly when the sun is in the 
other hemiflphere, and there is nothing in riew but to make a good passage ; not only 
from the winds there bemg often stronger than desired, but because they nHU not Mom 
totUtdUyfrom the Westward. In the latitude of 42^, I have experienced heaoff 
Iftikfjrom the North and from the SotUh, and even from the JSattward, in the months 
of June and July," &c He oontinnes, ** It may not be improper to anticipate upon 
the sabject so &r as to state what was the result of keeping in the parallel of 37® in 
the ntooth of November. From the Cape of Good Hope to the island of Amsterdam, 
AewiodB were never so strong as to reduce the Investigator to close-reefed topsails, 
and on &e other hand the calms amounted to no more than seven hours in nineteen 
^Ji. The average run on the log on direct courses, for we had no foul winds, was 
140 miles a day ; the Investigator was not a frigate, but a collier-built ship, and 
decplj laden." 

"In the following twelve days' run from Amsterdam to the S. W. Cape of Kew 
HoDand, the same luck attended us, and 158 miles a day was the average distance 
without leeway or cahn." 

The Australian Directoiy (I do not know on whose authority) says, VoL 1, page 1 , 
"Ships from, the Cape of G. H., bound to Port Jackson, should run down their Ion- 
gitode OD the parallel of 39^, where the wind blows almost constantly from some 
Waten quarter, and generally not with so much strength as to prevent sail being 
carried to it. In a high latitude the weather is frequently more boisterous and 
stormjr, and sudden changes of winds with wet squally weather are almost constantly 
to be expected." 

These two authorities particularly led me to believe, that by keeping too &r to the 
Soothwtrd, a ship would cither get into the right hand semicircle or that of Easterly 
vinds, or ibat the centre of these revolving stonns would be constantly passing near 
her, whereas if she managed to Ai^ ^ the proper place in the other semicircle, she 
night perhaps avail herself of the gale for some days together, and I determined 
tiierefore not to go to the Southward of 39^. It will be seen by inspecting the log 
diat (after two shorter Cyclones, one from the 9th to the 11th, and another from the 
nigfat of the 13th to the 15th July), the ship ran in one (which made known its ap- 
proach by a gradual fidl of the barometer), from the 17th to the 21st; the glasses 
rising and falling occasionally, as she outstripped or fell short of the velocity of the 
tbansL It will be noticed also that on heaving to for an hour and a half, on the 
night of the 17th, to allow the centre to pass ahead, the barometer rose immediately, 
and continued steady for some time afterwards, as we bore up and kept way with the 
gale. It ftnaUy got ahead on the 2l8t, having apparently run 1185 miles in 5 days, 
or at the rate of nearly 10 knots an hour. 
Although on my arrival here, I could get no precise accounts of the weather which 
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followed this gale along the South coast of Australia^ fbrther than it had blown Toy 
hard about the last week in July, yet I haye no doubt that this Cyclone sw^ the 
whole of that coast, as on closing it on the 28th, we found, instead of the iiaiud 
Easterly current of a mile or more per hour, a set of 14 miles N. 78^ W. ; on the 
291h, one of 27 miles West! and on the 30th, 18 miles N. 41<' W., the reflux evi* 
dently of the storm ware, whilst on the 4th of August the current had resumed nearly 
its ordinary course of N. 45^ K 20 miles." 

I have placed on Chart No. II. a track (marked O) representdng 
the Cyclone of the 17th to 2l8t July, at an ayeragd distance of from 
2^ to 4&i^ to the South of the Savannah^ $ position on those days, ac 
also two others (marked JE and JP) from the logs of the two Indian 
passenger ships, the Barham, Captain Oi^blett, and Bueephahut 
Captain Bell, at a day's sail from each other, in September, 1849. 
which apparently trended somewhat to the Northward of East, 

57* SoUTfiSBK Iin)TAN OOSAK, FBOM LONO. 5(>> EaST TO THl 

Coasts of Atjstballa., Ain> fbom the Equator to Lat. SO® South. 

This space, which we can only designate vaguely, and part of the 
Cyclones of which (those of the Coasts of Australia) will be referred 
to under another head, will be found comprised in Chart II. 

In considering this Chart the seaman should observe, as before said 
that its object is not so much to lay down the exadr track of any par- 
ticular Cyclone, as to shew him the tendency of the paths of the usual 
Cyclones, with, at times, those which are irregular, and thus to aid 
him to form his judgment of that one in which he maj be involved, 
or near to which he may suppose himself to be. Though the greatei 
part of the tracks have been laid down from the logs of single vesaelfly 
yet he may be satisfied that they are quite correct enough to serve 
this purpose ; and where the logs have been so vague and ill kept ai 
to prevent any correct judgment being formed, or where the Cyclone 
itself has appeared to have but a very little progressive motion, smal] 
wind-circles have been introduced, to shew that it was either unoertaii 
as to its track, though certainly revolving, or perhaps a stationary 
Cyclone,* which last class will in some parts of the world be founc 
much more common than is yet supposed ; and my object in som< 
cases where these wind-circles are marked, has been to put the marine] 
on his guard against them, and against the small tornado-hurricanes 

* Subsequently described. 
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forsuch some of them may be called from their arparently limited 
eztent. Whether these, afterwards, in any case progress and dilate 
into true Cyclones, or whether they exhaust themselves and break up, 
or riM up, not &r from the spot where they are raging (and they seem 
to do all three at times), we have yet to learn. What is certain is, 
tbit with very brief warning they are violent enough to dismast a 
Tend; and from dismasting to worse mischief the interval is not 
gnat; and such mischief it is our object to avert. 

To avoid crowding I have by no means placed on the Charts all 
tlie tracks which I could have delineated from the numerous logs 
sent me. These may be divided into three classes. 

L Those which belong to some of the average tracks. 

2. Those which give average tracks, but in new tracts of the ocean 
where we had none before laid down. 

8. Those which are altogether new and anomalous, whether occur- 
ring in known tracts of ocean or in parts where we had no previous 
infonnation. Of the anomalous tracks occurring in known danger- 
ous parts, the Cyclone of H. M. S. Jumna (Nineteenth Memoir Jour. 
As. Soc. Beng. Vol. XIX.), of which a diagram is given on Chart II. 
win be found to be one of the most remarkable — and of the average 
traeks, or Cyclones in parts where only a single log was before avail- 
able, the coincidences, even to dates, will be found very remarkable. 

In some parts it wiU be seen that the anomalous tracks cross the 
average one, almost at right angles ! and all these I have been careful 
to enter, as putting the seaman on his guard against the too common 
impression which prevails, and through which many I know have 
lost their, masts, that there is anyj^otitive law for the tracks, though 
there is certainly a general rule. 

The following is the Table of Beferences to the Chart, which are 
too numerous to be placed upon it, but are also annexed to it on a 
separate page. 

KEFERENCES TO CHART No. IL— THE SOUTHERN INDIAN 

OCEAN. 

Autluiritjf, 

L Track of the Rodrigaa Cyclone, . . . Mr. Thorn. 

U. Arerage Northern limit of Cyclones, • . . Mr. Thorn. 

nL ■■ Soathem limit, .... Mr. Thorn. 



t 

* 
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IV. Trade «imng to the SotUhTHtfd .bout M«m-»^^j,^^^,^g^ 

tius ; Blenheim, 1807, ... . > 

y. About Mauritius and Bourbon, . . . Mr. Thorn. 
VL CuTYO of the Culloden's Cjclono, March, 1809, v Col. Reid. 
Vn. fl. M. S. Serpent, Feb. 1846, . . . BLRddington, 

VIJL Fnttto Bozack and other Ships, NoyemberiH. P. in 11th Memoir 

1843, 5 Jour. Aa, Soc. 

IX. Charles Heddle's Cyclone, March, 1845, . . H.F. 13th Memoir, J. A«& 

X. Ft. Frigate La Belle Poule, and Conrette Le > 

Bercean, Dec. 1846, (See also O) • A 

XI. H. M. S. Albion, Nov. 1808, . , , . Mr. Thorn. ' 

Xn. H. C. S. Bridjgewater, March, 1830, . • CoL Reid and Mr. Tbom. 

Xm. H. C. S. Abercrombie, Jan. 1812, . . . Mr. Thorn. 

XrV. Mngnaaha, Feb. 1843, Mr. Thom. 

XV. H. C. S. Ceres,— 1839, Mr. Thorn. 

XVI- Timor and Bottee Cyclone, April, 1843, . . Mr. Thom. 

XVn. Malabar, Jan. 1840, Mr. Thom. 

XVnLBoyne, Jan. 1835, Col. Reid. 

a. Mauritius, March, 1811, Col. Reid. 

b. ' , Feb. 1818, Mr. ThouL 

e. , Jan. 1819, Mr. Thom. 

d. H. C. S. Duniia, Jan. 1825 H. l^dmgton.* 

e, H. C. S. Princess Charlotte of Wales, Feb. 1826, H. P. 
/. H. C. S. Orwell, Feb. 1827, . . . . H. P. 

g. Thalia, April, 1827, H. P. 

h. H. M. S. Boadicea, April, 1827, . . . . H. P. 

i. H. C. S. Macqucen, Jan. 1827, . . . H. P. 

j, ■ Buckinghamshire, Feb. 1828, . . EL P. 

A. ■ Princess Charlotte of Wales, March, \ 

1823, J H. P. 

I. Reliance, Jan. 1831, . . . • » . H. P. 

m. American Ship Panama, Jan. 1832, . . Mr. Redfidd. 

n. Mauritius and Duke of Bucdcugh, Jan. 1834, • CoL Reid & Thom. 

o, Neptune, Feb. 1885, Col. Reid. 

p, Thomas Grenyille, Jan. 1836, • . . H. P. 

q, Northumberland, March, 1839, . . . H. P. 

r. American Whaler, Feb. 1839, . . . H. P. 

«• Exmontfa, Moscow, &c. May, 1840, . . . Thom. 

t. Eandiana, Sept. 1840, H. P. 

* This and several more form a large series of Logs furnished to me by the atten- 
tion of theHon'ble Court of Directors of the East India Company. 
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». ManriUnSy April, 1840, Thorn. 

V. William Niool, Maj, 1842, . . . . H. P. 
«r. Barque Tropic, March, 1842, . • . . H. P, 
<p. ■ Elizabeth, Apri^ 1844, and Barque I „ p 
William Galea, Jan. 1848, . . • ) ' ' 
y. Unicom, October, 1844, H. P. 



z. 



|h.p. 



Dorre Island, Capt Grey and Amencaa Ship ) ■, tt t> 

^ „ ^ , > liiom, and IJL P. 

Buflsell, Feb. 1844, ) 

Bwan Riyer, H. M/S. Beagle, May, 1844 . .^ 

M. Boatman's Afarohos, May, 1844 . >Naat. Magazine. 

00. H. M. S. Beagle (pontion uncertain) Nov. 1840, ' 

dd. Candahar, Not. 1842, H. P. 

M. Tigris, April, 1840, H. P. 

J^. Sari of Hardwicke, Peb. 1839, and Fleur de Lys, 

March, 1856, 

gg. l^Hndaor, Feb. 1837, H. P. 

hk. French Ship Archibald, March, 1846, . . . H. P. 
iL Orient, Duncan, and Fr. Ship Grand Duquesne, 

March, 1846, R P. 

je/. Maria Somes and American Ship Loo-choo, 

March, 1846, . . . ... . . II. P. 

iJL Manchester, Jan. 1847, H. P. 

U. H. C. S. London, Feb. 1827, . . . . H. P. 
mmu AwiOTtffnTi Ship Howqua, Jan. 1848, . H. P. 

nn. Windsor Castle, March, 18 1 7, and Barque West, 

Nov. 1851, H. P. 

MX. American Ship Pathfinder, Dec. 1847, . . H. P. 
pp. SophiaFraser, KoY. 1847, . . . . H. P. 

qq. John McVicar, Jani 1849, . . . . H. P. 
rr, Dutch Ship Boompot, Dec. 1847,. . . H. P. 

m, American Ship Hannah Sprague, April, 1845,. H. P. 
a, H. M. K Jnnma, April, 1848, . . H. P. 

A. 4Ui to 6th April, 1848, M. ^oosqnet. 

B. 1st April, 1848, B. 

C. Thomas Blyth, Feb. and March, 1848, . . B. 
J7. Mercniy, Feb. and March, 1848, . . . B. 
JEl BftHiam and Bucephalus, Sept. 1849, . . • H. P. 
P. Ditto ditto Sept 1849, . . H. P. 
O. H. M. S. Havannah, July, 1848, . . . H. P. 

JET. Jan. 16^» B. 

J. Jmie, 1848, . B. 

X. Itacli,l848, ...... B. 
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Z. Jan. 1848, B. 

M. Cocos Islands, Capt J. C. Boss, . . . H. P. 

JV: November, Dec. 1847, B. 

O. Bercean and Belle Fonle, Dec. 1846,'*' . . B. 

From the foregoing, the researches of Colonel Beid, Mr. Thoh, 
M. BousQUET, and my own, with much material yet unpublished, 
besides numerous corroborations and coincidences, eyen as to the 
month in which the Cyclone has again occurred in the same tract of 
ocean, and from the anomalies or varying tracks being at times most 
remarkable and instructive, as shewing how fatal may be the notion 
that there is any positive law for the tracks, — which I repeat are o«^ly 
laid down as averages and tDaming8,&iii not as rules — we can no^ 
speak with great confidence of the usual tracks of Cyclones over this 
great extent of Ocean, as being generaJly from the E. N. E. to the 
W. S. W., but from Long. 80® East, westward, and particularly when 
approaching the Mauritius groupf having a tendency to curve to the 
Southward, and frequently, according to Colonel Beid's results, hack 
to the E. S. E.:( when they reach the Southern Tropic. 

While the first edition of this work was printing I found in a news- 
paper, the Mduritien^ copied firom the Sehdomadaire of Bourbon, an 
account of a Cyclone between the Island of Bourbon and the Island 
of Sainte Marie, on the East Coast of Madagascar, which gives us 
another track for that locality. The French Frigate La Belle Pouie 
was overtaken by a Cyclone, in the night between the 15th and 16th 
December, 1846, or rather she seems, as far as one can judge from a 
newspaper notice, to have partly run into it, being bound ^om Bour- 

* According to M. Bonsquet. f Bodriguez, Maoritins and Bourbon. 

X Mr. Thom differs from Colonel Beid in this view. From a doee examinatkm 
of the docoments, I agree entirely with Colonel Reid ; and while preparing the first 
edition of this work for the press, I received a report from Commander Nevuxb of 
H. M. S. Serpenty detailing a storm in 27^ Sonth, 64<» £., from which he escaped by 
heavdng to in dnc time, of which the track (Ko. VIL) was certainly from about N. 
le^' West, to S! IG'' East, and it is within 8® of the spot where the curving of the 
CuUoderCs storm is marked on No. Ylll. of Colonel Reid's Charts. The Serpent*s 
was one of the small tomado-lilro storms, and moving with great rapidity. Other 
tracks shewing both the tendency and the actual curving will bo seen on the Charts 
and no doubt they sometimes become the Easterly tracks of the higher latitudes. 
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bon to St. Marie, where her fair course was about W. N. W., the wind 

gradually increasing from the S. E. with a falling barometer, till it 

became of hurricane violence, blowing every thing to pieces, then 

ceasing with a calm of an hour or two, and recommencing again with 

terrible fury from the N. West, at which point it seems to have abated 

after completely disabling the Frigate. The Corvette Le Berceau, 

in company with her, foundered. This Cyclone occurred about 50 

Icagoee from the Island of Cape St. Marie, and thus nearly midway 

between that port and Bourbon, and the shift described would give 

ft tnck from about N. E. to S. W. for this locality. It will also be 

Be«i by reference to the chart. Tracks IX. and X. that the storm of 

tiie Charles HeddU in the same locality, which will be subsequently 

R&ired to, had about the same tendency to the S. W. The one, Track 

IX. is laid down as traced in mj 13th Memoir, the other is made a 

little more Easterly and Westerly to allow room for the figures, and 

the seaman will understand that both these, as before explained, shew 

tint the acerage tracks, vs far as we yet know, are as here delineated. 

U. BousausT, p. 26, cites several logs and reports which lead him to 

eondade, I think correctly, that this Cyclone travelled in the direc* 

tkm of the curve O on our chart. 

At the Keeling (or Cocos) group in 12^ 5' S., 96° 53' East, it ia 
■aid by Captain Fitzbot, KN. (Voyage of the Beagle^ Vol. 11, p. 637, 
Note) that, in November and April, 1835, severe gales, amounting 
almost to hurricanes, were felt blowing from S. E. and South, and 
Teeriog and shifting to the Westward, which would indicate tracks 
from the Northward to the South. One of the gales lasted upwards 
of 24 hours, the other only about two. I have marked a track M to 
indicate these Cyclones. In my Sixteenth Memoir, Journal As. Soc 
of Beng. Vol. XVII. I have shewn that in March, 184i6, there were 
ikree teparate Cyclones raging at the same time ! in the space between 
14° and 19° ?., and 75° and 78° East, of which two were certainly 
Kfere, and one of terrific violence, dismasting three stout merchant- 
men, and nearlj destroying one of them. These Cyclones were 
moving on an average track from the N. E. to the S. W. \ S, and 
their mean rate of travelling, which varied from 1.8 to 5.5 miles, was 
but 3.9 miles per hour. They are the tracks ii AndJJ on the Chart. 
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The tracks of tbe Cyclones or Gyclonal gales at these Islands, and 
near them, appear to be very variable. In Captain Boss' notes 
already alluded to (p. 34) memoranda are given of a gale in Novem- 
ber, 1834, in which the wind veered from S. b. E. to East, indicating 
if the gale was part of a Cyclone, a track from the S. E. J E.> to the 
N. W. 1 W. and passing to the N. East of the Islands ; and again, 
in April, 1835, of* a decided Cyclone, of sufficient violence to break 
cocoa-nut trees, which veered from East to S. S. E., South and S. S. 
West,* indicating a track from the N. W. b. N. to the S. E. by S., 
and also passing to the N. East of the Islands. The Westan 
quadrants of the H. C. Ship Macqueen*s Cyclone in January, 1827, 
appear also from Captain Eoss' journal to have reached these islands, 
so that we have in their vicinity tracks in two opposite directions as 
marked. These gales, or Cyclones, however. Captain Boss says, are 
not by any means frequent, and with prpper ground tackle, vessels 
are quite secure within the lagoon anchorages. 

58. Between the Latitudes of 5^ and 25^ South, and the Longi- 
tudes of 75° and 105° East, is a space where, from some as yet un- 
known cause, frequent Cyclones appear to rise, and to progress from 
thence, at first slowly and then more rapidly ; their little progressicOy 
or uncertain tracks, entitling them almost to be called stationartf Cy- 
clones. Colonel Bbid thinks the JJbion^s storm in from 5° to 16° 
South, and 80° to 90° East, one which may have been, in its first 
commencement at least, ^' floating with an irregular motion as water- 
spouts do in ,calm weather." The Futtle Bosack'a Cyclone, track 
VIII. in this tract, in November, 1843, investigated by myselff from 
the logs of numerous vessels, moved up first from the S. E. to the 
N. W. for two days very slowly, and then curved abruptly away to 
the S. W., its mean rate not exceeding 2| miles per hour, and for the 
first 2 days only 2 miles. 

Mr. Thoh inclines to think that many more of the Mauritius Cy- 
clones take their rise hereabouts, and travel the whole distance. Wc 

* This note from Captain Fitzbot'b voyage of the Beagle is said by Captaii 
Ross to be erroneous, but I have allowed it to stand to keep the Mariner on hi 
guard in this most treacherous part of the ocean. 
' t Eleventh Memoir, Journal As. Soc. Beng. Vol. XIV. p. 10. - 
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btre not, I think, sufficient evidence for this inference, though there 
IB QotiuDg impossible in it, and some of Mr. Thom's storms are traced 
s long way: see also preceding page 48. 

Widiin this storm tract, and I suspect also within other Gydone 
tneii, there appear at times also to occur, as already noticed, and as 
will be subsequentlj quoted for the Bay of Bengal, violent little 
tontdo-like Cyclones which, for the time they last, are true hurri- 
ttMB as to strength, and if taking an unprepared ship, and at night, 
miglit be fatal to her. The H. C. S. Base, Captain Falmeb, on the 
Mi August, 1816, in Lat. 9*" 66' South, Long. 87^ 86' E. from a 
Ml gale at N. E. at noon had a calm of half an hour, and 11 p.m. 
HI taken aback by a hurricane at South, which lasted till 3 a.m., 
cnying away main topmast, main yard, &c. &c., and blowing her 
boata to pieces against the mizen rigging. The H. C. S. Maequeen 
«id Orwell (tracks i andf on the Chart) both experienced severe 
Cyclones hereabouts which were travelling from the North in a 
Soatberiy direction. 

59. Ctclomes oy thb Mozambiqitx Channel and to tub Nobth 
AID South ov it.— The tracks of two Cyclones investigated by 
Colonel Beid and Mr. Thom within the northern part of the Channel 
tre aU we have, but these seem, like the track of a very remarkable 
<ii6in the Andaman sea, to follow the usual law of the storms in the 
ooghbouring great ocean, and to move from the E. N. E. to the W. S. 
Westward. 

Ve have no record^ of any Cyclone to the North of the Comoro 
Idands, nor to the West of Cape St. Marie, North of its parallel. 
The Cyclones of the Northern part of the Channel, however, for such 
thej are as to violence, though perhaps mere tornados as to size, 
reach Mosambique, and I think even as far north as to Zanzibar. At 
the Seydielles and in the Chagos Archipelago, gales and hurricanes 
are said by the French Creoles of the Mauritius and Bourbon to be 
uiknown ; but it would seem that this is not correct, for in Septem- 
ber, 1851, the ship Seringapatam, Captain Ffbnell, experienced a 
aerere Cyclone there, which was apparently travelling to the W. b. 
8. or W. 8. W. Captain Fubitell, warned by his barometer and the 
aea, very properly hoye to in 7^ S,, Long. 68° East, till the centre 

s 
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had passed him \ his barometer fiEdling from 80.50 to 29.50. Hence 
ships should be on their guard even in this low latitude. 

60. The Westebk Coast of Austbalia. From the N. W. 
point of Australia, Southward to Gape Leuwin, it would appear that 
storms of great violence^ and these often Cyclones, occur. At Dorre 
Island in Shark's Bay, we have a good account, in Capt. Gbet's 
voyage, of one which certainly came from the N. E. and was travelling 
'to the S. W., and this is also the first instance we have to record, in 
the Eastern Hemisphere, of a Cyclone travelling out to sea from a 
great continent, which this Cyclone certainly did ; for the American 
Whaler Bussell, Capt. Long, which conveyed Capt. Obey to Sliark's 
Bay, having steered off to the Westward for her cruising ground, 
encountered apparently the same Cyclone, lost her three topmasta, 
boats, &c, and put into the Cocos to refit.* In the Western Hemi- 
sphere we have two instances, Mr. Bedfield's Cyclones of November, 
1835, and December, 1839, in which this has occurred, and these 
Cyclones have been traced from the interior of North America to tha 
banks of Newfoundland.t To return to the coast of Australia: 
Lieut. Wice:ham, of H. M. S. Beagle^ says, Nautical Magazine for 
1841, p. 725 :— 

** The West CoAst of New Holland is at times visited bj. sadden squalls, resembling 
hurricanes, as I was told by the master of an American whaler that in March 1839, 
when in company with sereral whalers off Shark's Bay, he experienced some reiy 
bad weather without any previous warning, but it was not of long oontinnance. The 
gnsts of wind were reiy riolent, shifting to all points of the compass, some of the 
ships lost topmasts, sails, &c. ; I think the first squall was fixxn N. K, off the land.*' 

The analogy of these with the Ceylon and other tornado-like 
Cyclones, which will be subsequently described, will strike every one. 
The Cyclone marked dd on the Chart on the South Coast is one of a 
like kind, and is described by Capt. Bidlet of the Canddhar^ as 
forming with a densely black sky to the W. N. W. in an incredibly 
abort space of time, and within an hour, " bursting upon us like a 
clap of thunder, and blew a perfect hurricane,** which lasted for about 
15 hours, and must have dismasted the vessel if not prepared, as she 

* Captain Boss' notes. 

t I have little doubt that in India we shall also find this to occur with some of the 
Azabian Sea Stonns, near the Coast of Malabar and the Gulf of Cntch. 
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was laid with her gunwale in the water. The wind does not appear 
to have veered more than from W. N. W. to W. S. W., but I have 
marked this as a Cyclone to put the seaman on his guard hereabouts/ 
as off the Gape of Good Hope. 

61- - Off Bottnest Island, the French discovery ship Le Oeographe^ 
appears by M. Psbok's report, tA translated by Pikkebtok, Vol. XI., 
to have experienced in June, 1801, a Cyclone of which the track 
appears to have been from the S. b. W. to the N. b. E., for the wind 
" v^red in a short time from "W. S. "W. to S. E.," and as it is tolerably 
dear that the Cyclones about that part of the coast, and as far North 
as Shark's Bay, travel both from the coast, and in towards it from 
the ocean, this anomaly is by no means an improbable one ; though 
we have but a scanty note and the very imperfect authority of a 
naturalist who was not, probably, a sailor, for the original account, 
and the chances of errors of the press and translators. We have 
however now for these nearly meridional tracks, as we may call them, 
several instances. Track XXYI. on Chart No. lY. of the Ooleonda's 
Cyclone being the first, the Ship Buckinghamshire's and Cleopatra 
Steamer's which is described in the next paragraph as travelling at 
most N. N. W.^and this one, with one or two in the Bay of Benga}. 

At Swan Biver, Lat. 82^ South, very severe gales, of full hurricane 
violence are also felt. The anchorage in Gbge's Beads is considered 
as insecure from the N. W. gaUs, as they are called, during the 
winter. Lieut. Wickhah of H. M. S. Beagle, (Nautical Magazine, 
1841, p. 724,) describes one of these storms at Swan Biver in the year 
1888, which evidently was a Cyclone, and came in fit)m the W. N. W. 
to the E. S. E. (Track aa). He describes also another at Houtman's 
Abrolhos, Lat. 28^ (Track lib) in May, 1^40, which also came in from 
the Ocean towards the land, or from the Westward to the Eastward. 
•We shall subsequently see that from about 20° to 40° S. on the Coast 
of South America, the storms also appear to come in from the West- 
ward. 

62. Stobms oe ths Arabian Sba. — Including in this title the 
whole space North of the Equator, to the Coast of Arabia, Persia and 
Beloochistan, and from the Western Coasts of India and Ceylon to 
the Eastern Coasts of Africa* 

s 2 
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We have hkheHK) but scanty data for the tract which extends West 
from Ceylon to Longitude 50^, and what we possess is mostly confined 
in that part between Longitude 67® and the coast of India. It will 
be seen on Chart No. m. that at present, and with some exceptions 
to be prefi^otlyiiioti^i, there appear to be two classes of Cyclone 
tracks in tfaift tfifk Vofit^fnti that of the Cyclones investigated by me 
in my Eighth and Fourteenth Memoirs, (Jour. As. Soc Beng. Yob. 
21X. Wi XIY.) iQAie of which originating in the Bay of Bengal 
(TliifAi^.yil}!.Md.^TO ^bMd their way across the peninsula or l3ie 
Islaod Q^ Ceyle9» wdii)e^)ittw9'iM9 either connected with the former 
or ia^ t)^ ripe About ih», Laopftdiyes ; but both these kinds, which 
I di8iripiguj«b JHi tiha.fivit jijaii^ travel, it would seem (Tracks YIII. Q. 
andj5L)r Q|)|^t«{ 1^ W-itiTw W^ and N. W. towards the coasts of Persia 
and Arabiai 9JdA Q9« f'djb ^i^ra^ sind even as far as Aden, as stormy 
weather. 

By the attention of Commodore LusHiiroTOir, commanding the 
Indian Navy, who has sent me a report and a fragment of the ship*s 
logi I am enahlCMl to state that the H. C. Cruizer Temate, Lieut. 
Poole, on th9 Sthand 9th of June, 1836, ran down into a Cyclone 
nearly on the tr(q)ic, or about one hundred miles from the Coast of 
Beloochistan, between Long. 68^ and 66^ East. She reached the 
centre, broached to, and waS' obliged to cut away her main and 
mizen masts ; and by the wind shifting to the Southward, she was 
drifted in towards the Coast, where she anchored and rigged jurymasts. 
The track of this Cyclone by the ship from N. N. £. to S. S. E. 
appears to have been one from East to West, but as she appears to 
have run down to the S. E. the wind mostly at N. N. E. it may have 
come up a little from the Southward of East, as E. b. S. or even E. S. 
E. ; and have curved somewhat towards the Oulf of Persia when its 
Northern quadrants, touched the land. 

Prom an article in the Bomhaif Times of 20th November, 1855, it 
appears that the French ship Bangalore suffered very severely in a 
Cyclonic storm in the Arabian Sea in October, 1855, in Lat. 16^ SQf 
North, Long. 58^ East, which subsequently reached the English ship 
Chevalier o( Glasgow, in 14^ 24' North, Long. 55^ 28' East, or about 
midway between the island of Socotra and Cape Bas al Morebat. The 
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centre of the Cyclone passed close^to the Chevalier^ which ship lost 

both her fore and main masts from their being stcook with lightning 

in the height of the Cyclone. Its track appears to liave been from 

dxnit East to West, and that it was trayelling at from 7 to 10 miles 

per hour. 

63. From a passage in Horsburghy Vol. I. p. 444 of 6th edition, 

we may infer that Cyclones sometimes occur in April and May in 

Surat Beads. The appearances are said to be dark cloudy weather, 

gloomy and black to the S. Eastward, with lightning and faint variable 

breezes, and several ships have been lost by remaining too long at 

their anchors when the wind veered round to the Westward. The 

itonn of the 20th April, 1782, is cited as one of especial severity, and 

one ship is said to have rolled away her masts, and foundered when 

the wind had veered, and was bbwing hard from the land, by her 

kbouring between the wind, tide, and high cross sea from the South- 

watdand Westward. There is every probability that this was a true 

Cydone, but from the last paragraph, it would seem that the track 

vaa from the Northward and Westward. 

Ihoae of the second class which are investigated in my Eifteenth 
^Mbmoir (Jour. As. Soc. Beng. YoL XYII.) seem to originate in the 
^Moe between the Maldives and Laccadives to the West, and Ceylon 
and the coast of Malabar to the East ; and then to travel up in a line 
more or less parallel to the Coast to the N. N. Westward (Tracks 
•Bi D and JE) ; some of these Cyclones are of terrific violence and 
>9paraitly equal to the tyfoons of the China Sea. 

Ihe exception to these t^'o classes of tracks is the track marked 
-^ on our Chart, which is a distinct and well confirmed instance of a 
Pjdone, though of no great extent or violence, travelling m towards 
tihe coast or to the N. Eastward. In this instance the diameter of 
it did not exceed 100 miles and was perhaps nearer to 50 ; nor did 
it reach the coast, as it was not &lt at Trevandrum in Lat. 8° SO' N. 
vhere there is an observatory. It is possibly, like track Oat Trin- 
oomalee, an instance of a tornado-Cyclone developing itself through 
a limited space only ; though as to time, from its slow motion, it may, 
u in the case of the East London^ last at least 24 hours. The seaman 
leqnires, however, to be advised of these as well as of the larger and 
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more usual onee, for they may dismast him, which is no trifling mischief 
and when occurring near coasts, or in narrow or intricate passages, 
may add to his danger and inconvenience, since disabled vefiselB may 
be easily driven on shore. We have seen in the preceding paragraph 
that there are also Cyclones on the Western Coast of Australia, and 
on the Coast of South America, which like this one come in from the 
Westward. AU these anomalies are matters of future research for 
us, till we find by multiplied and careful observation, whether they 
are governed by any fixed law. 

64. Ctclokes 07 THB Bay ot Bengal.— I have investigated a 
considerable number of these, and have published part of my investi- 
gations in twenty Memoirs'in the J[our. of the As. Soc. of Bengal, and 
I have much yet unpublished. The result however of these pretty 
extensive labours, as shewn on Chart III. is, that in the Northern and 
N. Western parts of the Bay, the Cyclones travel from between 
E. N. £. and East round to S. E. and even S. S. E. and S. b. East 
towards the opposite points of the compass. The rhumbs between 
E. and S. E. however seem by &r the most usual ; those to the 
Northward of East, or nearer to the meridian than S. E. b. S. seem 
to be comparatively rare. 

65. Between the Andamans and Madras the tracks appear usually 
to be nearly from S. East and East to the Westward and Northwest- 
ward ; but when Cyclones occur in about 6® or 8® of Latitude North, 
and to the Eastward as &r as 90° East, they seem first to travel up 
from the S. S. E. or S. East, and then to curve away to the Eastward 
towards the Coast of Ceylon or the Southern part of the Coromandel 
Coast ; though sometimes such Cyclones travel almost due East* or 
E. b. N. from Long. 90° to the Coast of Ceylon. As yet we do not 
know if the tracks are infiuenced by the monsoons, and are thus more 
inclined to particular routes according to the season of the year ; and 
this is one of many subjects for inquiry. 

66. Off the Coast of Ceylon there appears at times to form a sort 
of very violent but confined storm, though a true Cyclone as to 
rotation, but which rather deserves the title of a tornado-Cyclone 
from its size ; these may come in from the middle of the Bay, but I 

* See I4th Memoir, Journal Asiatic Society, Beng. Vol. XIV. 
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BQspect that they are someiimeB formed verj auddenlj and not far from 
tiie shore towards which they travel. The tracks marked X. 2 h. and 
e, are instances of these ; e. is that of a tornado in which H. M. S. 
Sheemeu was blown from her anchors, and bilged on the rocks in 
Trincomalee, a land-locked harbour !, in January, 1805. (Asiatic An- 
nual Bister, Yol. YII.) About Gape Negrais also these littde 
tomado-Cydones are met with, and are excessively violent; one 
traced by me, that of the Cashmere Merchant (marked on the Chart 
n. 2, 5th Nov. 1839), travelled from the S. S. E. or S. b. K to the 
Northward. 

The following is the table of Beferences to Chart No. III. which 
oomprises also the Malabar Coast and the Eastern part of the Arabian 
Sea. 

^ereneee to Chart No. III. Oyclones of the Bay of Bengal and 

Arabian Sea. 

BAY OF BENGAL. 
L — Sand Heads, • • • • • Jane 1839. 

IL— Coringa Cyclone, . • . . Not. 1839. 

n. 2. — CaahQiere Merchanfa Tornado • • Nov. 1839. 

HL-Outtack, April, May 184a 

v.— Madias, May 1841. 

Vn.— Cakmtta, June 1842. 

Vm. — ^Madras and Arabian Seas, (and Eliza Leish- 

man, 1849,) ..... Oct. Nov. 1842. 
IX.— Pooree, Cnttack and Gya, . . . OcL 1842. 

X. — Madias and Masulipatam, . . • May 1843. 

X.— Coringa Packet, .... May 1843. 

XL — Bay of Bengal and Southern Lidian Ocean, . Nov. Bee 1842. 
XIL — ^Briton and Rtinnimede . . • Nov. 1844* 

XIV.— Bay of Bengal and Arabian Sea Cyclone . Not. Dec 1845. 

XVni.— October Cyclone, .... Oct 1849. 

The shore with Roman numerals refer to my Memoirs with the same numbers 
poblighed in the Journal of the Asiatic Society of Bengal. 
0. Ongole Cyclone, • • . . Oct 1800. H. FIddington. 

^. H. M. S. Centurion, • , . . Dec. 1803. H. P. 

«. H. M. S. Sheemcss, .... Jan. 1805. H. P. 
d. Dover Frigate's, .... May 1811. H. P. 

#. Kistnapatam; Palmers, . . Mar. 1820. H. P. 



56 



BefereneeM ; Chart No. IIL [Pabt DL § 67, 



/. Bonisal and Backergunge, 

g, Liyerpool and Oracabessa, 

h, Balasore and Cuttack, • 

f. London's, 

j. Duke of York's, 

A. Calcutta, 

JL Madras, 

«». Protector's, . 

n. Kyook Fhyoo . 

0. Kyook Fhyoo; Syren and Java's, 

p, Madras, 

q. H. M. S. Comwallis and Point Pedro 

r. H. C. S. Minerva, 

9. Coromandel and Malabar Coasts, 

t, William Wilson, 



June 1822. 
May 1823. 
Oct. 1831. 
Oct. 1832. 
May 1833. 
Aug. 1835. 
Oct. 1886. 
Oct 1838. 
May 1834. 
Nov. 1838. 
Oct. 1818. 
Nov. 1815. 
Nov. 1797. 
May 1820. 
Oct. 1836. 



H.P. 
H. P. 
H.P. 
H.P. 
H.F. 
a P. 
H.P. 
H.P. 
H.P. 
H.P. 
H.P. 
H. P. 
a P. 
H.P. 
H.P. 



A 
B 
C 
D 
E 
F. 



ARABIAN SEA. 

East London's Cyclone, XVI. Memoir* 
Buckinghamshire's, XVI. Memoir, 
Higginson and Lucy Wright, VIll. Memoir, 
H. C. S. Essex, XVI. Memoir, . 
Bombay, XVI. Memoir, 

B^^ j XIV. Mmoir. . . 



. April 1847. 

, April 1847. 

. Oct. 1842. 

. June 1811. 

. June 1837. 

( Dec 1845. 
'(Dec. 1845. 



67. Thi Andahak Sba. — This tract, confined as it is, is yet 
subject to Cyclones of terrific violence, though they seem to be of rare 
occurrence^ for I had met with no record, nor had I heard of any one 
suspecting even their existence, till the wrecks of the Runnimede and 
Briton transports in November, 1844, which I was fortunately enabled 
fully to investigate, and two others subsequently noticed, have shewn 
that, at times, Cyclones fully equal to those of the China Sea or Bay 
of Bengal may arise there. This proves that a wide extent of sea is 
by no means necessary for the development of these meteors in their 
most violent form, though of very small extent. 

The track of the first, which apparently took its rise in about 11^ 
North and 96° East, was from the E. S. E. to the W. N. W., but that 
of the second, the Brig Erin's Cyclone, in Nov. 1850 (Twenty-second 
Memoir Jour. As. Soc. Beng. Vol. XX TIL, Track XXI.) proceeds 
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tip from the S. B. b. S. to the N. "W. b. N. passing between the two 
Volcanic Islands of Narcondam and Barren Island, and out into the 
Bay of Bengal bj the Preparis Passage. 

We should thus have said, formerly, that the average tracks were 
from the East and S. East to the N. "West in this Sea ; but in April, 
1854, the H. C. Steamer Fluto, Captain Boon, proceeding with a re- 
lief of troops on board, from Moulmein to Bassein Biver, was assailed 
by a furious Cyclone in the Gulf of Martaban, in which but for Cap- 
tain Boon's admirable management in boldly steaming out for the 
middle of the G-ulf, so as to avoid the dangerous surf-sea of the small 
water near Point Baragui, she would certainly have foundered. This 
track, as Captain Boon well knew, took him directly into the centre, 
but of two evils he was driven to choose the least ; and his log, with 
that of other vessels, while furnishing me w^ith materials for my twenty- 
fifth Memoir, and with some curious facts in reply to queries sent to 
him, has also indubitably established the anomaly of a track from 
S. West to N. East in that locality; commencing, as will be seen, 
about Narcondam and travelling perhaps towards some other vol- 
canic focus in the Shan or Siamese ranges of mountains in the un- 
known interior: 

68. The China Sea : see Chart IV. — In the China Sea, from 
the result of the analysis of all the records of storms which I could 
obtain with the assistance of the Honourable the Court of Directoi:3 
of the B. I. C, from 1780 to 1841, which will be found detailed at 
length in my Sixth Memoir,* and from additional information col- 
lected by me and laid down on the Chart to December, 1846, and 
Bubaequently in my Seventeenth Memoir (Journal As. Soc. Beng. 
Vol. XVII.) to 1848, and now to December, 1857, it appears, that 
the mean tracks of the Tyfoons, for the seven months from June to 
November, in which they cliiefly occur,t are as follows : — 

In June, the tracks are from between S. 80 East and East to 
Wett.J 

• Joom J Asiatic Society, Beng. Vol. XIIL 
t Journal of the Asiatic Society, Beng. VoL XI. 

^ On the 27th and 28th Jane, 1846, the U. C Steamer Pluto ran into a terrific 
tyfoon, in which she nearly foundered, the track of the Cyclone was about from 
the S. ao^* £. to N. SO*" West. 
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In Tuljy the tracks are from between N. E. and S. E. by E. to the 
N. Westward. 

In August, the tracks are from between East and S. 40^ E. to the 
Westward and N. Westward. 

In September, the tracks are from between N. 60^ E. to S. IQP E. 
to the S. b. Westward and N. b. Westward. 

. In October, the tracks are from between N. 12^ £. and S. iff^ E. 
to the S. b. Westward and N. Westward. 

In November, the tracks are from between N. E. and S. E. to the 
S. Westward and N. Westward, evidently varying with the opposing 
strength of the monsoon and trade wind, and probably also influenced 
by the vicinity of the land.* 

Three remarkable curved tracks XXV., III., and ft, will also be 
seen on the Chart. These have been laid down on the clearest 
evidence, and may be taken as nearly correct. Tracks XXYI. and 
X X Vil. are, though differing so widely, Cyclones which occurred at 
the same time ; and at their junction it is probable that the Oolconda 
troop ship, with 800 Native troops on board, foundered.t 

There will also be seen on the Chart a very remarkable track 
marked in the Formosa Channel, off Amoy (Track u), which is one 
coming oSfrom the Coast of China, and travelling the N. E. b« E. 
and two others near to and within the Bashee Passage. The first of 
these is (Track ^) one travelling to the N. N. E. ; and the last (jr), 
which is perfectly well ascertained by a good log and notes from the 
commander of the vessel, Captain Shise, of the Barque JEasurain^ is 
one first travelling out from the Coast of Luzon and then curving to 
the N. b. E., but when arriving at about 50 miles from the South 
point of Formosa, suddenly r^-curving again, so as to travel out to 
the Eastward ! making thus, if we suppose the Cyclone to have ori'^ 
ginally come up from the E. S. Eastward from the Pacific Ocean, in 
about Lat. 15^ and Long. 130° a double curve, analogous to the 

. * Horsboigh (p. 280) speaks of ** a stoim coming out of the Gulf of Tonkin.** 
Now this, to a ship crossing from the Coast of Cochin China to Hainam, is reallj 
the Sonthem half of a great whirlwind, travelling fipom the Eastward along the 
South Coast of China, as will be seen by phidng the hurricane card on our Chart, 
and following any of the tracks fix>m X. to V. with the centre of it. 
t See 4th Memoir, Jour. As. Soc. Bong. VoL DL 
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cones of the Cyclones of the Gulf of Mexico, as shewn on Chart 
Ko. 1, and occorring not far from the tropic, or with us in Lat. 20°, 
and in the West Indies from 25"" to 86'' N. 

Track w is also one to be noted as shewing that the C jdones from 
die N. Eastern part of the China Sea sometimes travel in to the land 
on tiie Coast of Cochin China. This track is one of a Cyclone care- 
AiUj observed by Lieutenant Cbawfobd Pasoo, of H. M. Steamer 
yuUwre^ at anchor in Turon Harbour. It brought with it a sufficient 
nse of the Storm (and tidal f ) wave to overflow all the low land, and 
dntaroj great numbers of native houses. 

Thx Falawak Passaob.— It would appear that in this dangerous 

pusage, Cyclones may possibly occur, and this in the low latitude of 

9* North, I have marked on the Chart No. IV. (Track XXVIII.) 

the Magicienne* and St. Paul* 8 Cyclones in Nov. 1840 ; and I am 

now indebted to Captain MoLsod, of the Ship John MacViccar^ for a 

note of one in Q"" 19* N., Long. 117^ East, in which the wind, which 

fortmately veered only from West to S. S. W., while the ship was 

scodding under a close-reefed main-topsail, enabled them to keep in 

the channel, though '' the sky was overcast with masses of dark elec* 

trie douds, with sudden gusts of heated wind ! blowing with violence 

enough to carry the masts by the board, the sea raging in pyramids 

with great impetuosity and sweeping all before it." The Barometer 

was unfortunately broken. The Barque Motdtnain was totally wrecked 

about 100 milea to the N. N. VT. of the John MaoViccar on the same 

n%ht. 

The following is a list of references to the tracks on this Chart : — 

SlFIBJENOBS TO ChaBT No. IV.— ThB ChINA AND LOOCHOO 

Seas jlsh adjacbkt Faoifio Ooeak. 

Jfo.qfTrank, Dates, Namsi, Authority. 

1, 17th J11I7, 1780 . . H.C.S. London . . H. Fiddington. 

XL 19th June, ^797 . . . H.C.S. Bucclengh . . H. P.f 

* I applied officially throogh the " Ministre de la Marine" for the Log and odier 
details of the loss of this ship, a fine French iKgate, bnt was informed that it could 
HOC be obtained ! I have, however, been assured from another quarter that the track 
is quite coirect. 

t A Urge proportion of the data of these tracks I owe to the attention of the 
HooTble the Court of Directors of the East India Company from their records, and 
several to the kindness of my friend Captain Biden, Master Attendant at Madras, 
who has been indefatigable for many years in providing me with materials. 
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Befebenobs to Chabt Vf .—eontinued. 

No, qf Track, Datet, Names, Authority* 

20th to 22rd Sept. 1803 . H.C.S. Contts, Camden, ) ^ PiddinirtD 

20th September, 1803 . H.C.S. "Roytd Geoiige, l^r^ 

Warley, &c J "' ^• 

y. 28tfa and 29th Sept 1809 H.C.S. Trae Briton and ) ^r i> 

Keet } ^- ■^• 

VI. 29th and 30tb Sept. 1810 H.C.& Elphinstone, Fleet H. P. 

VL 2, 1837 .... H.C.S. Vanaittart . . H. P. 

Vn. 8th and 9th Sept. 1812 . H.M.S. Theban and Fleet H. P. 

Vni. 28th and 29th Oct. 1819 . H.C.S. Minerva . . H. P. 

DC 29th KoTember, 1820 . H.C.S. Lord Castlereagh H. P. 

X. 18th and 19th Oct. 1821 . H.C.S. General Evd and ) „ ^ 

General HaniB i'^ ^' 

XL 14th and 16th Sept. 1822 H.C.S. Macqaeen . . H. P. 

25th to 27th Sept 1826 . H.C.S. Castle Huntley . H. P. 

9th AngoBt, 1829 . . H.C.S. Bridgewater . H. P. 



XIY. 8th and 9Ui Augait, 1829 H.C.S. Chas. Grant, Lady ) tt i> 

Melville, &c. } "* •^• 

XV. 23rd September, 1831 . At Canton . . H. P. 

XVL 33rd October, 1831 . . At Manilla and the Pa- I w HAdfirfd 

nama's first Storm $ iseaneitt, 

XVn. 24di and 25th Oct 1831 . Panama's second Storm . Mr. Bedfield. 
XVm. 25th and 26th Oct 1831 . Fort William . . . H. Piddington. 

XIX. 3rd Aognst, 1832 . . At Canton and Macao . H. P. 

XX. 22nd to 25th Oct 1832 . Mofl&tt . . . H. P. 

» 

XXI. 28th Aognst, 1833 . . Brigs \ligmia and Bee . H. P. 
XXn. 12th October, 1833 . . H.C.S. Lowtfaer Castle . H. P. 
XXm. 3rd July, 1835 . Barque Troughton . . H. P. 
XXTV. 4th August, 1835 . . H.M.S. Raleigh . . Mr. Redfidd. 
XXY. 16th to 22nd Not. 1837 . Ariel and Vansittart . H. Piddington. 
g^ }2«»dtomSept.I839.{C^^«-^-^The.|H.p.. 

XXYin. 29th and 30th Nov. 1840 FrenchFrigateMagicienne )tt i> 

and St Paul jn. r. 

XXIX. 2l8t July, 1841 . Hong Kong Fleet . . H. P. 

XXX. 26th July, 1841 . Hong Kong Fleet . . H. P. 

• 

The foregoing are iracki taken from the Chart to mg Sixth Memoir ^ 
" The Stoems of the China Sea." (Journal As, Soc, Beng. VoL 
XI,) The following are from mg Seventeenth Memoir (Storms of ike 
China and Loo-Choo Seas and Faeifie Ocean) Journal As. Soc. Btmg. 

Vol xvni. 
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d, November, 1816, . Spanish Brig Viffilante, H. Piddington. 

0. 31st October to 2iid No- AHet Itohpman and Irr p 
vember, 1843, . Shaw Allum , S^ ^' 

f. 3l8t October, 1843 . American ship Unieom, ) rr t> 

Manilla . .j^"^* 

ff. 16th & nth Not. 1844, Ship Udmotutime . H. P. 

K 10th & 11th Oct 1845, H.M.S. Uspiegle, Ship i„ p 

AnUf and od^ers . { "• ''^' 

i. 6th to 8th Oct 1845 . H. M. Steamer Driver, H. P. 

j. 28th & 29th Jmie, 1846, H. C. Steamer Plu/(7 . H. P. 

k, 2lstand22dJiil7,1846, Ship ffyderee. . H. P. 

( Mr. J. E. ElKott, 
L 14th & 15th Sept 1846, H. M. S. Agincourt . A Master H. M. S. 

( Agincourt, 

tn. 15th& 16th Sept 1846, H. M. S. Ringdove . H. Piddington. 

n, 24th to 26th Sept 1846, Clipper JTifcA^/' . H. P. 

o, Manilla, October, 1843, . • . H. P. 



H.P. 

H.P. 

Capt Vyner,ItN. 

H.P. 



p, Manilla, October, 1831, 

q, Manilla, November, 1845, 

r. ChusBii, Sept 1843, 

«. Loo Choo Sea, Cacique, 

Lt. Pacific Ocean and China Sea H.M.S.Str.2>r{v«r,) ^r p 
Ship« Ann, John o* Gaunt, 4-0. Oct 1845, j "' ^' 

«. Don Juany Straits of Formosa, ^pt 1846, . H. P. 

«. Brig Cfuett, July, 1847, . . . , H. P. 

ir. H. M. Str. Vulture, Nov. 1847, . . . H. P. 

se. Bob Boy and SwaUow, Nov. 1847, . H. P. 

y. IZd»A0y,Manaia, Nov. 1847, . H. P. 

jr. Baeurain, Coast of Luconia andBashee Passage, ) tt -p 
Nov. 1847, J n. r. 

( A. R. Elliot, B. N. 
aa. H. M. S. ChUdere, Shanghai, July, 1848 . i Master H. M. S. 

[Childert. 

Pacifio Ogban. 

hb. Duke qf Bucdeugh, and ^eet,Jvilj, 1797, . H. P. 

ee. Ditto ditto ditto ditto, . H. P. 

dd. Ditto ditto ditto ditto, . H. P. 

M.^. Xing Wittiam IV. Pacific Ocean and China I „ ^ 
Sea, July, 1845, } ^* ^• 

Be vi ew in g the (apparent) labyrintb of tracks on this Chart No. lY. 
ihe seaman will not fail to remark that while some tracks absolutely 
ecmtaradict each other, some again, proceeding from S. East and South, 
crooa the other and more numerous class almost at right angles, but 
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when bad weather is coming on, while he will not perhaps r^;ret to 
find a track close to his ship's position and agreeing with his own 
estimate of that of the ^Cyclone he expects, yet he will bear this in 
mind and above all things be on his guard against the mischievoaB 
and ignorant notion that there is any fixed law for the tracks of these 
terrific meteors, especially in narrow seas with Tolcanic islands or con- 
tinents within, or near to, or limiting them. 

The Java aitd Anamba Seas. — In the China Sea, I have 
found no record of any Tyfoon (Cyclone) South of Lat. 9® North, noi 
from thence through the extensive tract which I have entitled the 
Anamba Sea, lying between Borneo and the Malay Peninsula, Banct 
and Sumatra, to 3^ South, where the Java Sea begins. In the Java Sea 
itself, during the N. W. monsoon, strong galeB are often experienced, 
but whether these are at any time rotatory we cannot yet say. 

A notice of the loss of the Brig J^nerva^ firom Moulmein, bound to 
Hong Kong, in the Singapore Free JPres8ofl5th Feb. 1849, states^ 
That she sailed from Singapore on the 8rd Nov. 1848, and on the 13th 
in Lat. 6® 49^ N. ; Long. 111<» 28' East. ; she experienced a severe 
*' gale of wind" which lasted three days, the wind veering round the 
CompagSf causing a tremendous sea, from which the vessel suffered so 
much that in endeavouring to make some place of shelter, she was lost 
on a reef in South Bay on Balambingan. From this statement we 
may suppose that this was a true Cyclone in the Anamba Sea. 

69. The Bakda, Celebes, asd Sooloo Seas.— One of these 
Seas has an open space of upwards of forty square degrees, though 
as just marked (§ 66) a large space is by no means indispensable to 
the production of the most violent hurricane-Cyclones, and in refer- 
ence to these and the Anamba Sea, and as we shall subsequently shew, 
for the Pacific Ocean at least, rotatory storms may occur close to the 
Equator ! We do not yet know of any true Cyclones occurring in them« 
though strong galee are certainly of more frequent occurrence, than 
from their vicinity to the equator and land-locked position would be 
supposed. The numerous volcanoes (§ 89, p. 23) with which the 
Moluccas abound, mag have some infiuence on the meteorological 
phenomena. The following is from a Singapore paper — Sarangani 
Island is off the South end of Mindanao, in 5^ 28' North. 
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X^c American whaling ship Oetaoia, Captain Poll, arriyed here on the evening of 
the asth inst. to refit, having on the 30th March last, while off Hammock or Saran- 
gmi Island, encountered a most severe hnrricane, in which she lost all her masts, and 
received extensive damage otherwise. They afterwards proceeded to Leron Harbour 
in tbe Island of Salibabo or Lirog, one of the Talaat group of islands, where they 
made temparaiy repairs and afterwards proceeded to Monado, and from thence came 
€B «o Singapore. — Singapore Fite Press, July 27, 1849. 

Capt. Boss in his notes from the Cocos Island says that Banda is 
▼iaited at times by seyere Cyclones, one of which, in 1778, destroyed 
85 per cent, of all the nutmeg trees. And again that in 1811 another 
WAB scarcely less destructiye, and that those of lesser intensity are 
rather firequent. As this sea is wholly volcanic, Burning Island, and 
Banda as well as the islands to the South being in full activity, 
&3rtlier information would be of much importance. 

70. Thb Timob Sea.— This great, and yet imperfectly Imown 
extent of Ocean, extending from Java and the N. "W. point of New 
Holland to Torres Straits, is subject to severe hurricanes, which are 
tnie Cyclones, revolving according to the law for those in the Southern 
Hemisphere, and travelling from the E. N. E. to the W. S. W. or B. 
Westward ; at least those firom the meridian of Timor to the westward 
>Vpetr to do so. East of this meridian we know only of one Cyclone, 
iriiich occurred at Port Essington, Lat. 11^ 22' S. Long. 132*" Iff B, 
^ December, 1839, in which H. M. S. Pehrus was driven on shore, and 
& new settlement nearly destroyed. It was of small extent though its 
^olence was excessive, and the Barometer sunk to 28^ 52'. Its track 
nasj have been from the East to the West, of not far from those points. 
On the Chart No. II. which comprises the tracks of this sea, will 
k noted a very remarkable one marked tn m, which is that the Ame- 
rican ship Satoqua dismasted in January 1848, in a Cyclone of terrific 
violence in which her Barometer fell 2.20 and she was near foundering. 
She first ran up with a S. Westerly gale till she had a shift to South 
which broached her to, and she shortly fell into the calm centre with 
tbe wind at S. East and East. She then had it N. Easterly and Norths 
ind unless there were two Cyclones, which may have been the case, 
ve can only account for these shifts and lulls by a track, such as I 
have marked, travelling up from the South and then curving away to 
the North West. The log of this vessel has not reached me, and this 
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estimate is only from the newspaper and a private account. I have 
thus marked it both with a track and a wind circle of which the centre 
in 15^ S. and 115^ East is at the spot where the ship was dismasted. 

As the second edition was going to press. I received from Captain 
S. Yait DsLnEK, commanding the Dutch Ship JRoompot^ from SouraiMij 
to Middleburg in Dec. 1847, some valuable logs, among which was 
one of a Cyclone which he met with on quitting the straits of Ballj, 
but fiilly aware of his danger Captain Yak DjEiinsKkept away to the 
North with the wind at W. b. S. (though homeward bound) to give 
the Cyclone sea-room, and then cautiously followed in its wake to the 
S. W. b. S. on its Eastern edge, keeping the wind at about N. N. W. 
from the 13th to the 19th. Other ships which were not so scientifi- 
caUy managed, suffered in this Cyclone, of which the track is marked 
r. r. on the Chart, but from Captain Van Dslpen's Logs only, as he 
was not able to procure me the others. 

71. The Western Coast of Australia I have noticed at p. 50. Along 
the South Coast of Australia to Bass* Straits, though the usually 
Westerly winds and gales of the higher latitudes in both hemispheres 
prevail during the greater part of the year, I have no doubt that Cy- 
clones also often occur. The ijfales are described as begiuning at N. W. 
with a low Barometer,'*' and thick rainy weather, increasing at West 
and S. W. and gradually veering and moderating to the S. and even 
S. S. E. with the barometer rising to above 30 inches. Sometimes 
also they return to West or more Northerly, with a £dl in the baro- 
meter, but the gale is not then over, though it may diminish or die 
away for a day or two. Sometimes the wind flies round suddenly from 
N. W. to S. W., and the rainy thick weather then continues a longer 
time. This account is a little abridged from Horsburgh, Vol. I. p. 
121,t and if the Northern half of the Horn Card for the Southern 
Hemisphere be moved slowly from West to East over a dot marked 
on a Chart, in about the parallel of 40o S., the usual track of ships 
proceeding towards Bass* Straits, it will be seen at once how closely 
the first part of this description answers to the case of a Cyclone 
overtaking and striking a ship with its N. Eastern quadrants, and 

• 29.5, or lower. 

t The origiDjd is by Flinders, but the reference has not been given in Honbui^h. 
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traTelling faster than the ship, or say on a parallel course. The centre 
is nearest to her, when the wind is at West and therefore the gale 
itrongesty and it leaves her with the Southerly winds as it proceeds 
ahead of her. The case of the renewal of the gale may be that of the 
ship's overtaking it again, or of another vortex following closely on 
the fint, and the ** flying round suddenly" occurs, unquestionably, 
where the central portion of the Cyclone reaches the ship. The long 
duration of the storms is doubtless owing to ships usually scudding 
with them, being a fair wind. All this is however but *^ great proba- 
^1/i** and to make it a full certainty we should have the logs of 
Whalers or other vessels in higher latitudes with Easterly gales at 
the lame time. In the Chapter on which I speak of the Storm Wave 
>nd Storm Currents, the seaman will find a caution of importance to 
him when approaching Bass' Straits. 

We have no good records for the storms off the coasts of Van Die- 
loen's Land, nor any for those to the North between Bass' Straits and 
Fort Tackson. Within Bass' Straits I find in a review of the voyage 
<^ H. M< S. Beagle that Commander Stokes says : 

"The gales in Bass' Straits begin at N. N. W., and draw gradually 
bj W. to S. W., when they subside. K it backs it will continue, but 
die barometer will indicate its duration ; it is seldom fine with a 
pressore of 29.95 in. and always bad if it falls to 29.70 in." This 
exactly represents the Northern half of a Cyclone travelling through 
the Strait from the Westward. The '* backing" would be the case of 
A Cyclone passing up from the S. W. to the N. E. and lasting longer, 
either because its diameter was greater, or because its motion was 
slpwer, having been checked in its passage, over the N. W. part of 
Tan Diemen's Land ; for the passage of a Cyclone over high land cer- 
tainly checks, for a time, its rate of travelling. 

72. The NobthekK Pacific Ocsak and Loo Choc Sea. — Dis- 
tiDguishing by this last name the space of ocean included by the 
diain of islands, which extends from the N. E. point of Formosa to 
the Meacsima Islands at the south extremity of the Japanese Oroup, 
and of which the Loo Choos are the centre :* off tho South Coast of 

• Callod hy Uic Chinese the Tuno IIai or P^asrcra Sm. 

r 
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Japan we bave one account of a Cyclone by Admiral Kbubenstbbii 

in 1804f* which appears to have been travelling firom the Southwaic 

' due North, as deduced from the shift of wind which he experienced 

It was in Lat..81'' to 82'' North, that this Tyfoon was experienced 

' and in sight of the South Ooast of Japan. 

This track lying between the Benin Islands and the S. Eaaien 
Coast of Japan may probably be one of the curving localities for the 
Cyclones of the Northern Pacific, which would account for the app* 
rent meridional tendency of the tracks, and it is also sometime! 
visited by sudden and severe Cyclones in which there is no warning 
from the sea, so that we may suppose them to descend. The ship 
Jkbar, of London, Captain D. Milmb, bound to San Prandsoo with 
'emigrants, experienced hereabouts, in Lat. 32}^ North, Long. IBff* 
to IST" East, on the 27th and 28.th May, 1852, a very severe and 
sudden Cyclone, in which the ship lost everything but her lower 
masts, the Barometer falling in about ten hours from 29.95 to 29.05. 
' It is worthy of attention that this Cyclone, though ■ blowing with 
terrific fury for a time, was not only not preceded by any soa, but 
Captain Milne on the contrary, notes particularly the smoothness 
of the water until t)ie gale began, when a " fierce short sea getting 
up" is noticed. He estimates the diameter of this Cyclone to have 
been about 200 miles, and that it travelled at the rate of 15 miles per 
hour. After the Cyclone the current was found to have been run- 
ning to the £. S. £. 45 miles in 24 hours. 

I am indebted to Lieutenant M. T. Maubt, TJ. 8. S, Saratoga^ for 
a note of a true Cjclone experienced by the barque Zouieiana, Cap- 
tain Crosby, on the 25th, 26th and 27th of May, 1852, between IiaJb. 
28^ 23' N. Long. 126° 4(> East, and 25° 09' North, Long. 126° 44' East, 
on her passage firom Hong Kong to San Francisco, in which her Ba- 
rometer fell from 29.65 to 28.80, and she was obliged to put back to 
ISong Kong to repair the heavy damages she had sufiered. Erom 
the best estimate I can make from the notes and the veering of the 
wind with the ship's drift during the Cyclone, I am inclined to think 
that it was one coming up from the S. East or S. E. b. S. and travel- 
ling to the N. N. W. or N. W. b. N. ; and being to the S. East of 

♦ Cliinesc Repository, September 1839. 
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TTpinshan, it affords us for the month of May a track in that quarter. 
The Louisiana's Cjdone was preceded by a heavy sea from the 8. E. 
The Ship L^dy Amherst, Captain Dai^do, on her return voyage 
from California to China appears to have followed a Cyclone travelling 
totheV. N. W. from midnight of 2ath, 21st September, 1852, to the 
27ih of that month, and from about Lat. 19"" N. Long. 142'' East 
to lat. 23° N. Long. 127® East, keeping carefully on its N. Eastern 
ud Eastern quadrants, and heaving to when warned by the Baro- 
meter and the increasing severity of the squalls that he was approach- 
ing it too doeely, Capt. Daitdo says : 

*T1ie appearance was very remarkable, i. c. a dense body of clonds to the Sonth 
Wflrtwnd giying off squalls from the S. E. and Southward, the violence of which 
vasToy greaL It put me in mind of an immense coach-wheel revolving horizon- 
tally and throwing dirt off its circumference. The main body must hove been at some 
^iBtttee off, from the &ct of the dense clouds not being at any time higher than 25^ 
f>r 30* above the horizon." 

At Shanghae in Lat. 31^ N. ; a severe Cyclone (Track aa on the 
Chart) was experienced in July, 1848, of which I have given the 
records from A. B. Elliott, Esq. Master H. M. S. Childers, at 
Sbanghae, and Commander Hat, H. M. S. Cofumbine, in my Seven- 
teenOi Memoir (Jour. As. Soc. of Bengal, Vol. XVII). This Cy- 
clone raised the waters of the great Yang-Tse-Kiang river 20 fept 
iboTe low water mark against an ebb tide ! At Chusan, Lat« 36^ N. 
in September, 1843, a severe Cyclone was experienced, which un- 
doubtedly came from the S. E. They are said to be uncommon there. 
In Lat. 27"" N. Long. 122° E., in the Loo Choo Sea, I have also a 
newspaper record of ^ Cyclone experienced by the Ship Cacique, in 
September, 1843 (Track s on the Chart), in which the shift, with a 
short calm, was from N. E. to S. W. shewing also a track from the 
8. Eastward to the N. Westward at that season of the year. Our 
track flft also, within the Straits of Formosa, which is that of H. M. 
8. Bin^dove, in the month of Sept. 1846, is from the S. Eastward, 
and it will not escape the reflecting seaman that here, as in the cor- 
responding latitude in the West Indies, we have a iM'de extent of 
Ocean to the Eastward, on the limits of the trade winds, then a sort 
of barrier of islauds formed by tlic Japan, Loo Choo, T ypiimhau, and 

r2 
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Formosa Archipelagos, and within these a confined sea of seren oi 
eight degrees in width, and eight to ten in length, bounded by the 
great Continent of Asia. When we coUect more data, we shall be 
better abler to pronounce if the effects of these similar circumstancei 
are also similar ; at present we can only notice the probability and 
regret our want of materials. Kotzebue, in the JRurick^s voyage d 
discovery. Vol. II. p. 160 of the 8vo. edition, describes a storm oj 
hurricane violence on the 13th of April in Lat. 4t4P SCVN. Long. ISr 
West, but he gives no account of the veering of the wind. Again 
in the voyage of the BuricJe, Vol. I. p. 264, afler a smart gale in the 
neighbourhood of the St. Lawrence Islands, he was informed by the 
Tchukutskoi of St. Lawrence Bay, on the Asiatic Coast of Behring's 
Straits in 65^ 40' North, ^' that the time of violent storms was at 
hand, and that the last had been only a faint wind. He gave ns to 
understand that in a real storm nobody was able to stand on their 
legs, but that they were obliged to lay themselves flat on the ground.** 
This is exactly, as to violence, the description which a Carib of the 
West Indian islands might have given to Columbus, or which a 
Mauritius or Jamaica negro would give of their hurricanes in the 
present day. I have heard it often said in descriptions of hurricaneit 
there» by persons of all classes, that fearful that the dwelling house 
might be blown down, the fiunily crept on the ground on all fours 
(lying fiat down when the gusts were most furious) to reach the 
nearest negro hut or other low sheltered spot, or a " hurricane house " 
built of stones for such occasions. Are these Behring's Straits' 
storms analogous to those which arise in the interior of the continent 
of North America (Track / on Chart No. 1) and pass out to sea over 
Newfoundland ? and do the Asiatic storms arise in the plains of 
Eastern Siberia and travel out towards Behring's Straits T When 
the Government of India in 1847, determined to send a mission to 
Western Tartary, which was expected to ¥rinter at Yarkund, I drew 
up a detailed set of instructions for observing the violent storms of 
the Tartarian steppes, to ascertain if they were circular or straight-lined 
winds, with queries for the natives, but the expedition, uufortunately, 
did not proceed. We have evidence enough from Humboldt, 
CuAPPE, Ehbmann and others, of the violence of the Siberian galcs^ 
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bufe xio detail of the Teering of the wind that I hare met with, or 
xeeoUect. 

^Eliese queries, 87 in number, were subsequently published in the 
Journal of the Asiatic Society of Bengal, and elicited from Dr. A. 
Cjlacpbxll, Besident of Darjeeling, a valuable paper of replies from 
information collected by him in Eastern Thibet. From this it ap« 
pettra tiiat in the Chang country, of which the Southern boundary is 
in Xjtt. 81^ N. extensive and dangerous uohirlwinds at least, and in 
lU probability true Cyclones, of which the Southern quadrants sweep 
ia westeiiy gales over that district, are well known. One of the pe- 
culiarities mentioned by Dr. Campbell's informant, of the most vio- 
lent Idnd of storms, called in the language of the country JBahiuk, is 
ibat tiiey are generally preceded by a clattering noise, as of galloping 
honeB, which is intermitting, and in reference to what will be said in 
PsrtlV. of the noises of Cyclones and Hail Storms this is of much 
iBtenet, fanciful as it may at first sight appear to those who do not 
consider by what singular, and even childish comparisons and meta- 
phon miusual meteorological phenomena are always described by 
half dyilized people and savages, and even by the illiterate of civilized 
coQstries, as witness the term '' merry dancers " to describe the An- 
ion Borealis. M. FsLTiEB (see Eaemtz, p. 883, note), describes 
the noise of a hailnstorm as resembling the gallop of a regiment of 

At the Benin Ishinds, Lat. 27^ N; Long. 142^ East, tempests of 
Immesne violence are said to be frequent, and to come from the 
Stttward. 

In the space comprehended between the Philippines, the Bashee 

Ithndfe, Pormosa, and the Loo Choo Oroup to the West and North, 

>Dd the Benin and Mariana Islands to the East and Souths Tyfoons 

(Cjdones) are excessively sudden, and certainly come from the East- 

^vd. The ship Montreal, of Boston, from the Sandwich Islands to 

Hong Kong, was overtaken, November 7th, IBiS, in Lat. 19^ N. Long. 

142** East, by a severe Tornado-Cyclone which, by the log of another 

ihip which kept way with her the whole time, and was dhring the 

Cfdone only from 30 to 65 miles distant from her, was of very small 

extent ; but it was so violent that Captain Lovett, of the Montreal, 
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to whom I am indebted for this and seyeral other communicatia 
was on the point of cutting away her masts, when hove on her bea 
ends by the shift of wind at the centre. The track of this Cycle 
appears to have been about from 8. E. to N. W. and the MotUrei 
Barometer fell, afber fluctuating remarkably on the approach of 1 
tempest, from 29*60 to 29.80 ; and what is very remarkable it p 
to 29.40 just as she first reached the edge of the central space. < 
the Eastern Coast of the Philippines, severe gales are known to p 
vail, which become true Cyclones.* 

It should be borne in mind also when navigating in this great tra 
that is, from the latitude of the Bashees and Formosa to 45^ Nor 
and perhaps to the Aleutskoi Islands and for an unknown distai 
to the Eastward, that there seems to exist a current like that of 1 
Oulf -Stream. Mr. Eedfisld, in his Essay '' On the Tides and P 
vailing Currents of the Ocean and Atmosphere," t says of it : 

^ Hence on the coast of China and Japan we find a corrent which fiillj represc 
the Gulf Stream of the Atlantic. This cnirent I find was fiiUy noticed, inddenta 
by the officers of Cook's last exploring expedition, and its velocity stated in sg 
instances at five miles an hoar. Other observations to which I have had access h: 
confirmed the existence of this current and have shewn the elevated temperat 
which this stream cai^es from the lower latitudes; so that near one thousand m 
east of the coast of Japan in Lat. 41® North the temperature of the water has b< 
found at 79^ of Fahrenheit."^ 

Now when we take into account that this warm ocean stream 
found exactly on the lines which connect the greatest volcanic chf 
of our globe (that extending from the Bay of Bengal through Sumal 
and Java to the Philippines, Japan and Kamschatka, and to f 
Aleutskoi Islands and Mount St. Elias) we are struck with the ai 
logy which this presents with the Florida Gulf Stream ; and we c 
necessarily to mind the prevalence of Cyclones within its limits a 

^ The Natives of the Philippines, who like all nations of Malay origin are gi 
fishennen and daring seamen after their own feshion, perfectly distinguish betw* 
the tyfoons or turning gales (Cyclones) and the straight-lined Monsoon gales. Tl 
call the first Bagyo and the latter Sigva, 

t Ameiten Journal of Science and Arts, Vol. XLV. No. 2. 

X Voyage of Captain Dupctit Thouurs ; other and earlier observations had attrac 
my attention, particularly in the cruising voyages of our American whalers, bi 
now refer to this as a more recent and convenient authority. 
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their tendency to follow its track. See Fart I. § 39, for what is there, 
ix)ticed as to the possible connection of Cyclones and Volcanoes. 

It will be seen on inspection of the chart, and its Table of Beferen'ces,. 
that I have been able to trace, partly from documents now half a cen-, 
toiy old, but highly authentic, being the logs of the East India Com-, 
pan/s Fleet of 1797, of which the Bucelcu^h formed one, and in. 
which H. M. S. Swift foundered while convoying it,* a few tracks, 
which are again corroborated by that of the Cyclone experienced foy 
H.M.S. Driver , in October, 1845 (t). If we follow, these tracks' 
with the eye to the shores of the great island of Luzon, with its ex- 
teiuiTe chains of lofty mountains, we shall easily conceive how m- 
fordng their way over amongst these obstacles, as well as in passing 
through the Bashee Passage, many of the storms may be deflected 
ftom their course to the North West to one toward^ the West and 
8. ^. Btnce there is no sort of doubt that curved tracks occur in the 
open ocean, in the China Sea, Bay of Bengal, Southern Indian Ocean 
tod West Indies. 

Heoce we may perhaps say for this track, i. e. from 7^ or 8^ to 
W North, and from the meridian of the Marianas to the Coast of 
China and the Philippines, that the tracks are generally from between 
theS. £. and N. £. to the N. W. and S..W., perhaps with some a 
little nearer to the meridians, according to the varying state of the 
UooaoonB and Trades, and other causes of which we are as yet igno- 
HDt, but that towards and beyond the tropic of Capricorn, the sea- 
nan must be on his guard lest he should meet with a re-curving 
storm like track e on our Chart (See p. 58 for a brief notice of this) 
or like tracks w and ff if they also continued their course to the. N* 
Eastward. 

Amongst the Marianas and Carolinas storms appear to occur, and 
in some seasons frequently, but we have no authority except that of 
analogy, and what I have given above, to pronounce them Cyclones 
•or to deduce their probable tracks. 

I find in the Rews dec Deux Mondes for January, 1852, p. 208, in 
an article written by M. Jurieu de la Obayiere, commipding the 
French Corvette La JBatfonnaise, in the cruise in the China Seas and 
* See Part III, for dotaila of the lenon afforded m now by this disinal event. 
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on the coast of Chitm, an instance of a severe Tyfoon Cyclone occur- 
ring at the end of June, 1848, in the port of San Luis de Apra in 
Guam, which, beginning at East and yeering to South East, shifted 
(sauia) to the North West. This shift, and there is no doubt of the 
gale being a true Cyclone, for it is so described (as a '' circular 
9torm ") by M. de la Qrayiebe, would give a track to the North 
East, which is a very probable one for that position. 

Captain T. B. Simpson, commanding the Brig Freak, of Sydney, 
has obliged me with a letter of great interest (published also in the 
Nautical Magazine for 1851, p. 272), describing a Cyclone encoun- 
tered by him, 1st to 3rd of May, 1850, to the Westward of the 
Marianas, between Lat. 19« 28' and 19«» 66' N. and Long. 138° 44/ 
and 185° 5(y East, which was at first coming up towards the Tessd 
6n a North Westerly course. The Brig scudded to the Westward 
with the Easterly gales till it became dangerous to run on, and then 
ho?e to. Af^r some anxious hours he found that the Cyclone had 
evidently, and fortunately, curved away to the North Eastward where 
it was last seen in a dense bank of clouds. The range of the Freak^s 
Barometer in this Cyclone was from 29.75 to 28.87. The Nautical 
Magazine for February, 1855, gives another instance in the log of the 
Brig Oijbrd, Captain P. Briard, which in 27° 40' N. Long. 134' 
lO' East was overtaken by a Cyclone coming from the Eastward, and 
which curved off to the Northward and North Eastward in front oi 
her, the Brig being very properly hove to, though not quite sood 
enough. Her Barometer fell from 29.60 to 28.70, and as the centK 
seems to have been close upon her, she lost, by the ynxiA and heavy 
sea, her bowsprit, foremast and main topmast, and had her ballasi 
partially shifl^d. In the Cokvebsationb about Hurricanes, p. 60 
there is a supposed ease which exactly illustrates these two vessels' 
positions and the Cyclone curving up in front of them. 

Of the great extent of Ocean in the Northern Pacific, from the 
Marianas and Carolinas to the Sandwich Islands and West Coast oj 
North America, we have also but very little notice, and none from 
which woean deduce the nature of the storms, or their tracks if they 
are rotatory ; but from what will be presently said of the storms ol 
the Southern Pacific, there seems no reason to doubt that as the same 
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caases elri:)t so the same effects are produced, and that Cyclones are 

fouxid in the Eastern part of the Northern Pacific turning according 

to tHe law of their revolutions for the Northern Hemisphere (^ or 

against the hands of a watch, and usually trayelling on tracks tending 

gradually to the Northward, until influenced by the West Coast of 

l^oTth America, for which I have also been unable to obtain any data. 

KoTZEBUE, in the voyage of the JRurick^ says that at the Badack 

Idands in lO"" N. 170'' East, the winds are usually from the E. N. E. 

bat that in the months of September and October it sometimes '^ blows 

from the S. W. and not seldom rises to a furious hurricane rooting 

ap the cocoa acd bread fruit-trees, and desolating the islands on the 

Western point of the group tohich he (the liative informant) tuaured 

iM ieere sometimes swalhwed up hy the waves :*' probably a storm 

^?e like that which so recently swept over some of the Laccadives, 

« 

te win be subsequently described. 

78. In the tbopical beoions of the Southsbk Faoific, from 

the Barrier Beefs of New Holland, through the numerous groups of 

blands to the Low Archipelago, and perhaps even to near the Coast 

of 8. America, and from the Equator to Lat. 25^ S. there is no doubt 

tiiat ime Gydones occur, of as great violence at least as those in the 

I^orthem Pacific just alluded to ; but from the scattered accounts 

from single ships, or missionaiy residents on the various islands we 

cumot with confidence say any thing positive as to their tracks, 

though they appear to come from the Eastward amongst the islands, 

and Bometimes to curve to the Southward. The following are a few 

notes. The seasons at which they prevail seem also to be the same 

as those of Mauritius and Bourbon. 

- At Yitileva, in the Feejee (}roup, * in February, 1841, a well defined 
Cyclone tolerably observed, seems to have moved to the Southward, 
sad though it lasted four days was not felt at Tonga, 8 or 10 degrees 
to the 8. E. of it. 

At Apia Harbour in the Samean Group of the Navigator's Islands, 
Lat« 14^ S. on the 10th December, 1840, a true Cyclone of great 
violence^ with a fall of 4 inches of the mercury, (by a damaged baro- 
meter) was observed, moving from the North to the Southward, and 

* U. S. Exploring Expedition. Vol iii. p. 321. 
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• 

four years preyions, another, also well defiDed, moving from the N. W. 
to the S. Eastward* the change of wind being from 8. £. to N. W. 
The space between the Samoan (Navigator's) Islands and Friendly 
Islands is said, expressly, to be subject to violent hurricanet^ and that 
scarcely a year passes without some of the Friendly Islands suffering 
from them. Their violence is such, that many of the American 
Whalers have been made complete wrecks of by them — ^t wo were lost 
about 1842* at the Navigator's Islands. 

The Samoan Beporter, No. 11, of July, 1850, forwarded to me by 
the Bev. tV. Mills, gives a brief account of a hurricane of great vio- 
lence but not of any great extent, from which I extract what is essen- 
tial to our research. The account is evidently not written by a sailor,^ 
and hence is, for us, very imperfect, but the general remark on the 
seasons for their gales and Cyclones (taking, their hurricanes to be 
such) are of much mterest in relatioA to those of the Southern Indiaa 
Ocean, where, as will be seen in our Table in Fart Y., they occur 
at the same seasons. The Beporter says : 

^ Between the months of November and March, we have generally 
a gale of wind for a few days on these islands. In the month of 
January- last, we had some high winds and bad weather, and, as March 
passed away, we were thinking the stormy season was over. On the 
5th of April, however, we had a hurricane not only unusually late in 
the season but also very sudden and severe. It was scarcely felt on 
the island of Savaii ; one side of Manono escaped, but all along botii 
sides of XJpolu it raged with fearful violence, -gathering strength, 
apparently, as it advanced in, its course from the West towards the 
East end of the Island. It extended to Tutuila, but was not felt there 
to the same extent as on TJpolu. It commenced to blow in the morn- 
ing, from the South, shifted to the West about midday, and by 2 p. ic 
bread-fruit and other trees innumerable were laid low : upwards of 
two thousand native houses, chapels, and other buildings were in 
Tuine, and three vessels at anchor in Apia harbour were driven on shore 
among the rocks." * . 

After describing the mischief on shore, it concludes : ^ The vessela 
wrecked at Apia were the whaling ships, JEbvourite, of London, and 

* Yost nnoertftio. 
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the Eerevlesy of New Bedford, and also the French B. C. Mission 
schooner Clara. All on board the yessels were saved, with one 
exception." 

** Captain Coubtket, of the Two Friends, reported to us, that he 
wu about sixty miles to the south of Tutuila during the gale ; that 
thej had it strongest twenty-four hours later than us ; and that not 
tm on board expected to be saved." 

If this shift was distinctly one from S. to West, this would give a 
tnck from the N. E. to the S. W. for the Cyclone. A summary of 
the Log of the Two Friends is also given from a letter by her Captain 
to Captain Ashhobb, at p. 667 of the Nautical Magazine for 1850, 
fix)m which it would appear that her Barometer fell in the Cyclone 
fitno 29.80 to 28.101 the total fall being thus 1.70 ! and that as it 
'^nmged high," f . e: above a standard Barometer, it really fell to about 
27.80. It is not said what it was at before and after the Cyclone in 
the eomparatiyely fine weather. The Brig was hove to for the whole 
time and had the wind veering from S. E. to S. W, and S. S. W. when 
most violent, i, e, when the centre was nearest to her as shewn by 
her Barometer. This with her drift will give also a track from about 
tibe N. East to the S. West. 

It is also said in this lettei: that the stranded ships at TJpolu had 
theBarometer down to 27.15, and the shift *' from N. W. to S. W." 
whieh would give an opposite track or one from West to East, but 
there are one or two evident errors of the press in the compass points, 

0a that this leaves us in some uncertainty, though the track is in all 

probability what we have deduced from the Missionaries account (who 

had full leisure both to observe and to correct their printed article) 

and from the log of the Ttco Friends. 
At the £[ingsmill Group on the Equator! violent storms, which 

aeem to be Tyfoon-like, are experienced. 
At Vavaoo in the Friendly Islands, Lat. 1^ S. Long. 178° W. in 

1837, the American Whaler Ihdependenee was driven on shore by 

^ a hurricane," and taken off by the shift of wind. 

The account of the storm at Baratonga, in the Harvey Islands, in 

VSP 8. 160^ W., described by Mr. Williams, and quoted by Colonel 

SxiD, gives us unfortunately nothing farther than the certainty that 

Cyclones prevail there at times. 
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Mr. Thoi£ says, p. 846,— "lu December, 1842, H. M. S. the 
•Favorite^ on her waj from Tahiti to the Island of Mangeea, met with a 
storm of a rotatory kind, and so severe, that the vessel was hove to 
under a main topsail. Captain Sulliyak was warned of a hnmcan^ 
before his depaiturei which shews that storms of this kind are fiunilia^' 
to the natives.'' 

At New Caledonia and at the Loyalty Islands between it and tb9 
jN'ew Hebrides, it would appear that hurricanes (by which term either 
Cyclones or the trade winds amounting to the force of a hurricane 
may be meant) are common and well known to the natives ; for in the 
Sydney Herald of 30th of March, 1848, is an account of the losses of 
the Sarah and Castlereaffh in a hurricane at Lefoo one of the Loyalty 
group in Lat. 20"^ 45' S., Long. 167^ 45' East, on the 12th and 13th 
Feb. 1848, with notes of several other craft, then trading at the New 
Caledonia group, which experienced the same storm. In the ac- 
counts of both vessels it is stated that, from the statements of the 
natives of New Caledonia and Lefoo, such a terrific hurricane had not 
•occurred ''for the last eighteen years," and that the Barometer fell 
to 28.46,* the storm being felt off the South end of New Caledonia^ 
and on the West Coast after it had passed Lefoo, and it therefore 
deossed the large island of New Caledonia. GRie only note of the 
direction of the wind is unfortunately that of the hurricane at Lefoo 
which veered only from S. E. to E. 8. E., so that this being from the 
quarter of the trade wind, we are not, on such a meagre notice, jet 
£Eurly entitled to consider this as a Cyclone, except bom the fi^t 
of hurricanes being so well known there and the great fall of the 
Barometer. 

Since the second edition of this work I am indebted to Mr. Swanxt, 
chief officer of the ship tuttay Salami for a valuable note on this hur- 
ricane, which was doubtless a true Cyclone. He says, writing from 
tnemory only, that he was hove to for four days, 12th to 15th Feb- 
ruary, off the N. W. end of New Caledonia, the gale commencing at 
S. W. to W. S. "W. veering gradually to the N. Westward where it 
^iras heaviest and ending at N. E. Tbe Sarah and Oastlereagh were 
lost on the 13th with the wind at S. East at 4 a. m., Mr. Swakbt 

* A &1I of aboTo an inch ; for the loinrost average we can suppose in this Latitade 
must be 29.75 at the most. 
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katiDg the heaviest of the gale on the same day at W. N. W. or N. W., 
his position at noon by good observation being 14^ 5' S. Long. 163^ 
66' East. No observation for four days previous. Torrents of rain 
on the 11th and 12th. He adds, that he learned from subsequent 
inqoiries amongst friends, that the centre of tbe Cyclone had passed 
orer New Caledonia a little to the Southward of Balade and was felt 
on the East side some hours before it reached the West side of tho 
Isknd. Trees of the largest size were torn up by tbe roots " and 
blown about like straws," so it was expressed, lie learned also that 
both the Sarah and Castlereagh might have been saved if they had 
tftf^tftf their berths in time ! The Isabella Anna, an old ship, lying in a 
Mcore harbour on the S. E. side of New Caledonia, suffered so severely 
tiiat she could not go to sea again, and was broken up. 

The sea to the Westward of New Caledonia (perhaps the whole 
extent of it to the Barrier Eeefs ?) is certainly subject to Cyclones, 
and they moreover appear at times to pursue curved tracks, so that 
tliis may not improbably, like the corresponding latitudes of the 
Indian Ocean between Mauritius and the South end of Madagascar^ 
be one of t^e usually curving tracts for the Cyclones of the Southern 
Fadiic. From a log of the Barque Bijleman sent me by Captain 
SiMXAOK, it appears that in running up to pass between the Western 
Coait of New Caledonia and the Bampton Shoals, she encountered on 
tbe 2nd March, 1847, (the hurricane season also at the Mauritius,) 
a Cydone in Lat. 21° 22' S. ; Long. 157° Itf East. The wind veered 
wifchherfrom E. b. N. by S. E. and S. W. to West and N. N. W. in 
$1 days, while she was hove to ; her Barometer falling from 29.40 to 
28.80; and being then obliged to bear up from about Lat. 19° 30^ S. 
to the S. E., to run round the South end of New Caledonia, for pass- 
ing to the Eastward of that island, as she could not weather the shoals 
to the Northward ; she again fell in with the Northern quadrant of 
the Cydone which left her only in Lat. 24° S. and Long. 164° East. 
From apparently some error in copying, 1 am unable to say with per- 
fect certainty that this was a curved track, as there is a remote possi- 
bility that there may have been two Cyclones, but 1 incline strongly 
to take it as an instance of a re-curving track in the Southern Pacific. 
Be this as it may, the seaman will now be upon his guard in this pas- 



78 Tracks; New Zealand. [Pi^TlL§^ 

sage which is much frequented by vessels from Sydney to China a 
India, and being embarrassed with shoals and lee shores the Cydo 
becomes here doubly formidable. 

74. At New Zealaitb there is no doubt that true Cyclones son 
times occur, and these of considerable violence. In the IT. S. I 
ploring Expedition Vol. II. p. 381, is a very good account of o 
which occurred on 29th February, 1840, at the Bay of Islands ; si 
to have been the severest which the Missionaries had experienc 
there. It was felt at other stations, with all the veerings, calm cent 
&c., of a true tropical Cyclone, its course being to the S. Westward 
In July, 1840, H. M. S. Buffalo was wrecked, on the 28thy in a hea 
gale which lasted three days, at Mercury Bay, New ZealandJ Abo 
that time also three American Whalers were wrecked at Port Lesd 
nault, in one of the strongest hurricanes ever experienced by th( 
commanders. 

75. In the Nautical Magazine for September, 1847, are some i 
marks on New Zealand, by Commander C. O. Hayes, of H. 1 
3teamer Driver, and at p. 465, he says, speaking of Cook's Straits 

" The gales always blow between South and East, and North and West. They bl 
with great violence fix)m both these quarters, but from N. W. they generally como 
gradually; they shift suddenly from that quarter to the S. E. and blow with gr 
violence, with exceeding heavy squalls. When these gales <^ome on, it is advisa 
to seek an anchorage (of which there are plenty) ¥rithout delay.*' 

* It is said to have passed between the Bay of Islands and the River Than 
which lie about S. S. E. | £. and N. N. W. I W. of each other, hence the track n 
have been either to the Northward or Southward of S. West. Its track to the S. Wc 
ward or perhaps S. S. W. after crossing the Island, I am enabled perhaps to corrol 
xate from a log in my possession, of the Ship Adelaide, which vessel between the 
and 2nd March, about 3^ degrees due West of Cape Egmont, experienced a sm 
''gale,'* commencing at about £. b. S or E. S.E. and veering to S. b. E., roduci 
her to dose ree& with a heavy cross sea. This roughly calculated gives 340 mi 
for 36 hours, or about ten miles per hour. Commodore Wilkes suggests that t 
New Zealand Cyclone may possibly have been the same as that which occurred 
the Feejee Group, which is very probable. Mr. Swanbt in his note already 
ferred to (p.76) says that he was in this gale, which, to the N. W. of Cape Maria "V 
Diemcn, with him was a N. W. gale, and tliat its centre passed to the S. W- o 
the Northern part of New Zealand, about Doubtless Bay. The JIarriet Falcon^ t 
many other vessels were lost in the Bay of IsUuids, Bay of l*lcnty, and other jiart 
the coast. 
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This shift, which is of courBe the ayerage one only, would indicate 
a ^(kfrom the S. W. towards the N. E., or one exactly opposite to 
that described aboTC. 

Wlule this page is passing through the press, I repeive from Capt. 
SmoHs of H. M. 8. Havannah the log of that vessel from the 8rd 
to 5th July, 1849, which while it shews again as before (page 40) the 
adniitages which the scientific or even the attentive seaman may reap 
bom the study of our science, gives us also the anomaly of a track to 
tiie N. E. in the Southern Pacific, between the parallels of 19^ and 
27^8. The Savannah was bound from New Zealand to Savage 
Island, Lat. IS"" 58' S. ; Long. 169° 61' Bast ; and when standing to 
tie Eastward as usual in Lat. 27° South at noon on the 8rd July, 
with Savage Island bearing N. 21° East, distant 530 miles, she fell in 
with a Cyclone (the Barometer falling from 29.78 to 29.58 in four 
hours) which Captain Ebskinb judged to be travelling to the N. E. 
ttd forthwith altered his course to the N. b. E. to take advantage of 
tte Westerly and W. N. Westerly winds, on its Northerly and N. 
Xttterly quadrants for a run across the trade ; so as to moke a direct 
coune instead of an angular one as usual ; and in this he perfectly suc- 
ceeded as she carried the Cyclone to within sight of Savage Island at 
^jlight on the 6th, and, with a few hours of calm, had the trade 
>gaiii on the 7th. This track fully confirms the inference above from 
Commander Hayes* note, and it warns us too that, in a sea so exten- 
alvelj studded with islands, variations from the usual laws are to be 
looked for. 

• 76. In the great space lying between Van Diemen's Land and Cape 
Horn, we have scarcely any observations, but in a capitally well kept 
log of the ship Lord Lyndoch, by the late Captain Clappebton, for- 
Bierly Master Attendant at Calcutta, I find that in the month of 
December, 1820, in Lat. 45° South, Long. 117® West, a " gale" was 
experienced which veered from N. W. to S. "W!. in 14 hours, or about 
half a point an hour, in which time the ship, standing to the North 
W East, made about 83 miles on that course. If this was a rota- 
tory storm, (and the Bar. fell from 29° 70, to 29^ 07) it passed her to 
tiie Southward, on a track a little to the Northward of West, and tra- 
velled at the rate of about 15 miles per hour. Judging bom the fidl 
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aud subsequent rise of the Barometer, as well aa the veering of th^ 
wind> there seems no reason to question that it was so. 

77. In a newspaper article copied from the Sydney Herald^ I finfl 
the following extracts and notes, eyidently written by some persoi^ 
who understood and was endeavouring to teach the science^* but IE 
regret that of a series of papers only a part of one has fallen into my 
hands. '' So completely does the law of rotation appear to be fromL 
left to right, in gales of wind off the coasts of Australia and on the 
neighbouring ocean, that it is scarcely possible to escape the observa- 
tion, in perusing the log books of any extended cruize. One farther 
example, to shew this, shall now be quoted. 

" The whaler Merope, left Sydney 22nd March, 1840, with wind at 
the South, steering for Lord Howe's Island. On 27th, she was in 
Lat. 350 4! S. Long. 1580 35' E. The order of the wind*s changes 
was as follows : 23rd, at S. E. veering N. E. — 24th, N. N. £. and 
N. E. — 25th, increasing from N. B., N. N. E., E. N. E. with a tem- 
pest. — 26th, N. E. to N. with confused sea ; N. W. and drawing to 
'W.--27th, S. W., S., S. S. B., and back to S. The wind thus com- 
pleted a revolution in five days, on a direct course, from left to right.f 

* So &r the first edition. I have since learned that the author of this and of na- 
mcrons other meteorological notices in the Sydney pa(>er8 is the Bey. W. B. Culrkb, 
St. Leonard's Parsonage, Sydney, who has obliged me by some of his papers. He is 
most strenuously labouring in the good cause of science, in his endeavours to thxx>w 
light on the Meteorology of that most interesting quarter of the globe. 

t A reference having been made to me from London stating that this passage was 
thought somewhat obscure, I subjoin my explanation of it. 

1. The ship's course made (joodj was about an £. b. S. one from Port Jackson 
to her position on the 27th, though bound to the £. N. £., t. e. she was first driven 
to the S. £. and S. S. £. and South by the £. N. £. to N. N. E. gales, and then no 
doubt ran back to the North East and N. N. East, when the wind shifted or veered. 
How did the changes occur ? 

2. If we take the wind of the 24th to be the commencement of the Cyclone, which 
it probably was, its average was N. E. b. N., the centre of the Cyclone then bore 
N. W. b. W. from the sbip, at some unknown distance, of which we can form no 
judgment, as no Barometer observations are given. The ship probably made nothing 
better than a S. E. or S.E. b. E. course of three or four knots per hour, or say at 
best, 100 miles S. E. \ E. in this 24 hoiu^. 

3. Ot\ the 25th, it became a tempest ; from N E. to N. N E. and E. N. E , or say 
the average was N. Eust, so that the centre now bore N. W. 9f the ship, aud was fo 
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" Between Australia and America, a similar course is pursued by 
the winds to tbat which is followed between the Gape of Good Hope 
and Cape Leuwin, and more than one instance has come before us 
of TOfisels having been driven all round the compass before the wind 
diurmg a gale, not far fr6m Cape Horn. 

" The following examples from Captain Stokes' Journal (given in 
Vol. lU., of the Beagle^ s Voyage) shews the •general character of the 
gales on the West coast of America. About the Lat. of 50° S. o\\ 5 th 
April, 1828, a gale came on from N. off Cape Tres Puntas, blowing 
on the 6th, 7th, and 8th, from North, N. W. and S. W. with squalls, 
^k weather and rain. It abated on 9th, veered to the Southward, 
tnd then to S. E.j when it ceased. This waBfrom left to right. 

"On the 10th April, another gale came on fr^m N. W., which as 
suddenly subsided in the western quarter. This, Captain Stokes says, 
' was singular, for those we have experienced generally commenced at 
^orth, thence drew round to the Westward, from which point to S. W. 
ttej blew with the greatest fury, and hauling to the Southward, utu- 
aDj abated to the Eastward of South,' (p. 192.) These gales thej e- 
fore lotateyron* left to rights 

78. It would seem that, as to violence at least, hurricanes are felt 
«i&r South as Patagonia, where (Nautical Magazine for May, 1846,) 
"ascTere S. 8. E. hurricane" is said to have " swept the coast" from 

ifflch nearer being now mach more violent. It had, in short, nearly travelled down 
in the wake of the ship whatever her drift (or coarse made good) might have Ix^en; 
and from noon this day to the 26th, we can only allow about 40^ or 50^ South. 

4. On the 26th, it is N. £. to North, with a confused sea. Then N. W. drawing 
to Wert. The N, E. to North (if this be not a newspaper misprint) is probably un 
c^ of the incurving of the wind as the centre passed the vessel ; and this would 
give an average wind at N. N. E. or centre bearing (close on the vessel) W. N. W. 
It thai, veered or shifted (for the account is too condensed to say which) to N.W. draiw- 
^% to West, or in other words, the centre passed close to the vessel on about the 
««ne track, (N. N. E. to N. W- gives a track to the S. S. E.) and she profiting by the 
'veering to the Westward probably stood up on the other track to the Northward, 
iHiile the Cyclone was passing away to the S. Eastward of her gradually giving her 
Westerly, and on the 27th, S. Westerly and Southerly winds as it passed over. 

This is aU we can deduce from so meagre a notice, but it is quite rcconcUeable with 
die hypothesis of its having l)cen a Cyclone, and quoting fn)m the aullior*s own words, 
I did not like to add to them. 

G 
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the Bay of Camaras to the island of Desejada, occasioning the loss of 
twelve English and American vessels, We do not know if it was rotar 
torj, or what was its track. 

79. In the Voyage of Dow Juak de TJlloa in 1743, speaking of 
the weather on the Coast of South America^* we find some account of 
storms which resemble rotatory ones, and the latter part \b in fact a 
description of one. I have abridged the extract a little, in parts un« 
essential to our present subject. 

** Tempestuous weather is eqnallj common in the latitudes of 20*^ and 23* in the 
South Sea as in the Oceans of Europe. Along the coasts and adjacent seas, die 
winter begins in the month of June and lasts till October or NoTember, its greatest 
violence being past in August or September. Storms which arise with great rapi- 
dity are very frequent during the whole winter ; Northerly windff are veiy prerailable^ 
and often of extreme violence, raising a tremendous sea. It often hi^pens that these 
violent North winds, without the least sign of an {q)proaching change, shift round in- 
stantly to the West, which change is called the travesia,j but continue to blow with 
the same force. Sometimes indeed this sudden change is indicated by the horinm 
clearing up a little in that quarter : but in seven or eight minutes after the api>ear- 
ance of this small gleam of light a second storm comes on; so that when a ship is 
labouring against the violence of a storm from the N. the greatest care must be 
taken, on the least appearance to prepare for the travesia ; indeed its rapidity is often 
such as not to allow time sufficient for making the necessary preparations, and the 
danger is sufficiently violent if the ship has her sails set, or is lying to. 

" In the month of April, 1743, in the latitude of 40?, I had the misfortune of ex- 
periencing the Any of a storm at N., which lasted in its fiill violence fix>m the 29th 
March till the 4th of ApriL Twice the wind shifted to the travena, and veering 
round to the Southward, returned in a few hours to the North. The first time it 
shifted to the West, the ship by the vortices formed in the sea by this sudden opposi- 
tion to the course of its waves, was so covered with water from head to stem, that 
the officers concluded she had foundered, but fortunately we had our larboard tacks 
on board, and by a small motion of the helm, the ship followed the change of the 
wind, and brought to without receiving any damage; whereas we should otherwise, in 
all probability, have been lost. Another circumstance in our favour was, that the 
wind WM some points to the westward of N., for though these winds are here called 
Nortec (Northers) they are generally between the North and N. W., and during their 
season veering in some squalls to the North, in oUiers to the N. W. ; sudden calms 

♦ I am quoting flrom a written extract from the English translation, in which the 
page and volume are not marked. 

f A Spanish woid meaning Oblique or transverse, used also for a side or contrary 
wind. The change we see w one of eight points as here described. 
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4]h> JDterveno; but if these happen before the wind have passed the traxesUt^ it re- 
tnrns in abont half, or at least an hour with redoubled forjr. These dangerous varia- 
tions are however indicated by the thickness of the atmosphere, and the dense clouds 
in the horizon. The duration of thiisc storms is far from being fixed or regular; 
Ihongh I well know some pilots here will have it that Uie North wind blows twenty- 
fear hours, and then passes the traveHa ; that it continues there with equal violence 
duw or four honn, accompanied with showers, which abate its first violence; and that 
it then yeers roood till it comes to the S. W., when fair weather succeeds. I own 
indeed that I have in several voyages found this to be true; but at other times I ex- 
perieaced that the successive changes of the wind are very difibrcnt * The stonu at 
^ortfa I before mentioned, began March the 29th, at one in the aflemoon, and looted 
tin &e 31st, at ten at night, which made 57 hours; then the wind shifted to the tra- 
veils, where it continued till the 1st of April without any abatement, that is, during 
Aeipiod'of twenty-two hours. From the West the wind veered round to the W. ^. 
.W. and S. W., still blowing with its former violence. Hence a short calm succeeded, 
•a^ which it a seeond time shifted to the North, where it continued blowing with its 
^'^nDer fmy fifteen or twenty hours; then came on a second travesia, and soon after 
its violence abated, and the next night shifted from S. W. to S.E. Thus the whole 
eontmnance of the storm was^ four natural days and nine hours; and I have since met 
'^ others of the same violence and duration, as I shall mention in their proper 
ite What I would in&r fi:om my own experience, OHifirmed by the information 
^nreral pilots, is, that the duration of these storms is proportional to the latitudes, 
iKiog between twenty and thirty degrees, neither so violent nor lasting as between 
tfair^ sad thirty-six, and still increasing in proportion as the latitude is greater. 
, " These winds have likewise no regular or settled period, the interval betwixt them 
Iwing sometimes not above eight days, at others much longer; nor do diey alwnys 
hbwuith the same violence, but are most uncertain in the winter, rising suddenly 
vfaen least expected, though not always blowing with the same force. 

''.In this sea a change of the wind fiY>m N. to N. £. is a sure sign of stormy weathci; 
for the wind is never fixed m the N. E., nor does it ever change fix>m thence to the 
£., its constant variation being to the W. or S. W. contrary to what U teen in the 
NeHhem heaiUphere, Indeed in both the change of the wind usually oortesponds 
viA the course of the sun, and hence it is, that as in one hemisphere it changes from 
Is. to S., and thence to the W., confbnnable to the course of the luminary, so in the 
otiher it chan^, for the same reason, from the £. to N. and afterwards to the West. 

" It is observed, that within thirty or forty leagues of the Coast of Chih, while one 
part is agitated with storms at N. the S. winds fit»hen in another. 1^, however 
singnkir it may appear, is no more than what was experienced by the three i^ips 
Etperansay Belen, and Roea, which being at the mouth of the Bay of Conception, the 
latter took her leave of them, and bore away with a fresh gale at S. to Valparaiso, 

* When in a different part of the storm circle. 

G 2 
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wfaUst the others who steered for the islands of Juan Fernandez, were overtaken in 
their passage by a storm at N." 

The foregoing extract is long, bat.it is the best authority I have 
for the tracks. The change from due North to due West, with or 
without an interval of calm, would indicate a storm coming in firom 
the Pacific and from the N. Westward, supposing always the law of 
rotation to be the same here as it has been shewn to be in other parts 
of the Southern hemisphere. Don J. de TTlloa's own account in 
the next paragraph, describes accurately enough either two Cyclones 
following close upon each other, or a vessel drifted round and round 
the same vortex, and in the absence of any more detailed account it 
is impossible to say which it was. The changes are evidentlythose of 
« Cyclone of very slow progression, coming in from the N. Westward. 
And this is farther confirmed by the account of the three ships in the 
last paragraph. We may therefore venture to say for the present 
that the storm tracks between 40^ S. and 20^ S. between the meri* 
dian of Juan Fernandez and the coast of South America, appear to 
be from the Westward (and probably from the Iforth Westward) 
towards the Coasts. See p. 50 for what is said there of the tracks 
on the West Coast of Australia. 

80. Prom 20^ South to the Equator and thence to the Oulf of 
California, our information is still very deficient. Mr. Eedfulb and 
Colonel BxiD incline to think that the storms on the coasts of Nica- 
ragua, Ouatimala and Mexico are connected with those of the Gulf 
of Mexico, or perhaps originate there. In a recent memoir,* Mr. 
'Bedhsld says : 

** Aooording to Humboldt, both the Eastern and Pacific coasts of Mexico are ren- 
dered inaccessible for several months hj seyere tempests, the Norths prevailing in the 
Gulf of Mexico, while the* navigation of the western (Pacific) coasts is very dange- 
roos in July and August, when terrible hurricanes blow fit>m the S. W. At that 
time, and even in September and October, the ports of San Bias and Acapulco are of 
very difficult access. Even in the fine season, from October to May, this coast is 
visited by impetuous winds fix>m N. E. and N.N.E., known by the names of PapagallOs 
and Tehuantcpec. 

'' It iq)pearB in like manner that the coast of Nicaragua and Guatimala in the 
Pacific, is visited by violent Southwest gales in the months of August and September, 

* American Journal of Science and Arts, March, 1846. New Series, No. 1, p. 164. 
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Inomn hj the name of TapayagnaSy yAudi are aooompanied with thunder toA ezoea- 
are ninfl, while the l^^mantepee and PapogaJOM esert tiiieir violence during a dear 

" This aeems to shew that the so-called Fk^MigalloB, Tehnantepec, and Norther of 
Yen dm, seyerally, are but the dear weather side of a revolving gale, like the 
KorA-wester of the coast of the United States, eadi in its torn being bat part of a 
gnat vortical stonn, which in certain other portions of its area, or route, often exhi- 
liito an abnndance of rain. 

^ Hmnboldt soggested that these Northerly winds may blow fiom the Atlantic and 
Oolf of Mexico to the Pacific, and that the Tehuantepec and Papagalloe may be 
merely the effect, or rather the continuation of, the North wind of the Mexican Gulf 
and die Brizottes of Sta. Martha. But the vortical character and detenninate pn>- 
granon of violent gales was then unknown, and I cannot doubt that the Northen 
^rluch visit the Pacific coast and the Gulf of Tehuantepec precede, in point of time^ 
Hie wne storms in the Gulf of Mexico, and are identical with them, having, com- 
BMoljr in this region, a Northerly progression." 

Colonel Bbid says. 

"It is possible that the Spaniards may apply the term Nortes, or Northers, to 
note than one phenomenon ; but the violent North winds in the neighbourhood of 
Toi Cniz are frequently no otiier than the left hand side of rotatory storms in their 
Koftherly progress across the Gulf of Mexico."* In this remark I fully concur. 

In Chap. Et. of a wort entitled " Two Teats before the Mast," by 

B. E. Dana, junior, which is not a very authentic authority to quote 

tt u true, were it not that the author has deseryedly a high reputation 

&r the fidelity of his descriptions, which every seaman will recognize 

>Qd admire, it is said, in a description of a S. Easter, obliging his 

Tessel to put to sea from Santa Barbara (Lat. about 24° N. 7) on the 

cottt of California, that they seldom last above two days and are 

c'fon over in twelve hours. In the one described they put to sea 

ttid lay to in the S, Easter, till the calm came, and the gale came on 

4pun from the N. W. This would indicate a track in towards the 

Aore from the S. W. to the N. East, but the N. W. part (or S. W. 

foadrant of the storm) seems to have been of veiy short duration, as 

we Bo often find it in all parts of the world. 

8L Of the tracks of storms, and even if any are rotatory in the 
Boropean Seas, we have but little information, and in truth this may 
remind some to be thankful for what is already collected in distant 

* Second edition of *' Attempt to devetop the Law of Stonns," &c London, 1S41. 
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oceans, when they see how little is yet iMOdanpliBhed At their Ofm 
doors. Beginning then with the MediterMiean, it would appear 
£rom the account published by Mr. Thoh, p. 262, that tornados or' 
tornado-storms are certainly, experienced there. The K". Westerly 
galea in the GKilf of Lyons, those which are at some seasons of tho^ 
year common in the JBgean, and especially those of the Bkck Se% 
may all be either rotatory or straight-lined winds,* or those wfaieh' 
fippear to be straight-lined, may in reality be parts of great circles or 
Cyclones. Nelson, whose wonderful blockade of Toulon with an 
inferior force, and a fleet not over well supplied, is justly accounted a 
master-piece of seamanship, and is still inexplicable to our neigh- 
bours the French, says (Dispatches and Letters, Vol. YI. p. 156)i 
when writing to the Duke of Clarence from off Toulon, and speaking 
of these gales : 

** I have always made it a rule never to contODd with th^ gales, and either to ion 
to the Southward to escape their violence, or fiiirl all the sails and make the shi^ ha 
easy as possible.'* 

This would lead us to suppose that those in which he had found it 
advantageous to run to the Southward, might be Cyclones of which the 
N.West gales were the S.Westerly quadrants, and a short run took the 
fleet out of the yiolent part of them, and gave it variable or Southerly 
winds afterwards to get quickly back to the cruising ground ; and that 
those in which he had to heave to under bare poles were the westerly 
gales of the Atlantic. He had no doubt his " Barometer of Signs," 
a term which I shall explain when speaking of the signs of approach- 
ing Cyclones, as well as his Mercurial one, and we shall subse- 
quently own that he made excellent use of both. Li the Miscellanea, 
!Part V, will be found some grounds for supposing that this gale of 
J'anuary, 1805, alluded to particularly in the Btirometrical Section, in 

* And as not very remote we may add to these the Caspian, which ftom the di^ 
of Horace has been noted for its sadden and violent tempests. In Dr. E. D. Clasxb's 
Travelsj YoL IL of the octavo edition, is an aoconnt of a violent stoim which he 
experienced in the Venetian Brig Moderator at the Mouth of the Straits of Marmora, 
(Constantinople,) which appears to have been a violent little Tornado storm monng 
tp to tlio E. b. N. or E. N.E. with some peculiar appearances of " whirling clouds,** 
of vhich it is to be regretted we have not qiore details* 
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whksh YiUeneuTe escaped from Toulon (while Nelson was waiering at 
the Haddalena Idands) but had to put back with most of his fleet 
disabled, was a Oydone travelling from about Genoa to the W. S. W* 
or8.V. 

In the Nautical Standard for the 20th January, 184(9, is an account 
ofaaeTere gale at Malta, in which several vessels were seriously 
damaged and one lost; and this was in the safe creeks of the harbour 
of La Talette. It is stated that, 

''On the 26th December, 1848, the wind was squally finom the S. W. with rain,* 
hot nothing indicated the coining storm. The violence of the wind caused many 
Toids to take shelter in port, and^thinking the same wind woold hold they anchored, 
inne in Part Caleara and some in Bighi Bay. At 2 ▲. m. on the 27th the wind 
soddenlj chopped roond to N. N. K and blew so violently that the vessels thos 
OKliored had not time to secore themselves fit>m disasters." 

The vessels putting back, and disasters of various kinds are then 
noticed, and it is remarked that on the evening of the 27th the sea 
<!itlm6d a little^ bufc on the morning of the 28th it began to blow 
8gain with greater violence, so that the vessels most exposed to the 
^lence of the sea were all abandoned by their crews until the gale 
nboded, and all more or less suffered damage. The English and 
Aench steamers in the ports kept their steam up constantly for two 
^tyi. To judge from this imperfect account we may suppose that 
^ "gale" was possibly, and probably, a Cyclone, and if we take the 
>luft to have been from W. S. W. to N. b. E. the mean between two 
•cooimts,* thifl will give with 1 J point of Westerly variation a track 
from the N. W. b. W. to the S. E. b. E. The " gale," as it is termed, 
did not finally subside there till the night of the 28th ; I have marked 
thifl as a track (a) upon Chart No. I. This storm may have been the 
flime which five days afterwards reached Constantinople, and its slow 
progress and curving we may suppose owing to the intervening land. 
The following is from Bell's Messenger of 27th January, 1849. 

DiSTBucTXVB HuBBicjun AT CovtTAHTivoPLB. — ^In a letter dated Constanti- 
Bflple, Jan. 7th, we find the ix^Uowing: — ** On the Srd of this month we had here 
CM of those dreadfiil hnrricanes which are only to be found in the annals of the 
Wat Bidies. At half-past ten at night a heavy shower of rain fell, which was 

* The Malta Times says, the wind ¥ras bkfwing steady fitxm West and W. S. W. 
sod ahifted to North and N. b. £. 
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npidlj snoceeded by a snow storm ; at about midnight itblewatiioroiigfa hnnicaDe, 
which lasted till day-break. Never in the memory of man had snch a storm burst 
over ConBtantinople. Trees were uprooted, houses unroofed, chimneys hurled to 
the ground. Seyeral minarets have lost their kullafe, or extinguishers, and the 
steeple of the Galata Tower was blown clear o£ The old Jl>ridge was broken to 
pieces, and, floating about the port, caused considerable damage to the shii^nng. 
. The losses davo been calculated at upwards of 10,000,000 of piastres. Among 
other losses an English brig, name tmknown, was lost at the mouth of the Black Sea.** 

On the Coast of Syria from Acre to Beirout, and in the Eastern 
parts of the Mediterranean, the British Fleet on service in that 
quarter, experienced in December, 1840^ a most severe gale, of which 
in the first edition of this work, I could give only an imperfect notice 
from the Nautical Magazine. Col. Eeid in his new work p. 279, 
has given the result of the examination of the logs of the fleet, and 
printed in detail those of H. M. S. Vanguard, Bodney^ Bellerophm 
and Magicienne,ani on his Chart has laid down .the track (Track U 
on Chart No. I) as one from about W. J S. to the East i N. and 
there is no doubt that it was a true Cyclone. 

82. For the British Channel, the Chops of the Channel, the Bri- 
tish Islands and the neighbouring seas, our information is as yet very 
imperfect,* a few Cyclones only .having as yet been investigated by . 
Mr. Milne, Col. Eeid and others. I have marked most of these 
approximately on the Chart in addition to the two (and Fand Wy 
which were already set down by Col. Beid as foUows : 

V and TT, 26th and 28th Nov. . . 1839. 

JT, nth Oct. . . . . . 1838. 

r, 28th Oct.. ..... 1838. 

Z^ 7th Jan. . . . . . 1839. 

From a consideration of these it will appear that the tracks may 
lie between those from the S. West to the N. East, and from the N. 

* And until the Science is made, as it assuredly ought to be made, as much a 
matter of National research as the Trigonometrical Survey or other establishment ot 
the kind, it is to be feared it will for a long time remain so. If we were even to 
suppose a sailor of independent fortune, and with all the required talents, devoting 
himself to the research, he would still want the influence to persuade, and oftener 
the power to detnand reports and returns ; and would in all probability, when writ- 
ing trum London to Oporto, Archangel, Aleppo or South America, for data of great 
im|)ortaucc, Hud that his rcquobts were useless, unless he had an agent on the spot I 
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West to the S. East, the Gydones being of variouB sizes and strength, 
from gales to downright hurricanes. 

83. ThB AYSBAGB BiLTXS AT WHICH CyOLOHES TBAYBL OK DIF-» 

iBBKrr TRACKS is also an essential part of the seaman's knowledge, 
to enable him to form the best judgment of how he may avoid or 
profit by a Cyclone. These rates vary greatly^ not only in various 
parte of the world, but even in the same localities, and at the same 
season; nor does the size of a Cyclone afford any rule whereby to 
estimate its rate of travelling, as both large and small ones are known 
to move with great rapidity, or at moderate or slow rates, without, 
i^parently, any sort of law. It has been conjectured that the vortex 
below was carried forward by currents of wind above, as we see 
waterspouts move with the clouds firom which they proceed ; but it is 
objected to this, that the upper strata of clouds are often seen, 
^biOQgh breaks in the storm, to move across or against the track of 
^e Cydoue.* We are thus as yet as entirely in the dark as to what 
causes their progressive motion, as we really are as to what gives 
them their violent gyrations ; and we are still more so, if we consider 
tlist like sand-storms or dust whirlwinds, some of them appear to 
nmain comparatively stationary for hours, or a day or more (seep. 42) 
Joamg at a rate of 1-5 or 2 miles an hour, and then to tttart off, as 
it were, on a track upon which their size and velocity gradually in- 
^^ease ! We find them also usually much diminished in their velocity 
^en they pass over land, especially if it be high, and it would appear 
too that storms sometimes decrease in size and in rate of travelling, 
but augment fearfully, in so doing, their violence,t and this when 
psning over the open ocean. 

It is then quite impossible to say to what their progression is 
owing, but the seaman will not &il, I trust, to recollect that all his 

* Wluch itself haa a track against the prevailing winds, as in the Atlantic hnrri- 
canes moving to the N.E. against the Trade; or obHqae to them, as the hnrricanes 
of the Soathem Indian Ocean, moving to the W. S. W. aeross the S. E. Trade, and 
ibow which occor in both monsoons in the Bay of Bengal and in the China Sea 
abo moving obliquely, or at right angles to it. 

t A well marked case of this occurred in the Bay of Bengal in Nov. 1839, when 
Coringa was devastated by a furious Cyclone, which was tracod from the Andaman 
Idaiids across the Bay. Jour. As. Soc- of Beng. vol. ix. p. 438. 
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pbseirationB may be useful to those who are ready to turn them to 
the best account, if he will but register and communicate them ; 
and that what may appear to him at the time a rery insignificant 
occurrence mayi by chance^ aid greatly in working out some myste* 
nous branch of the research. In giving the rates, then, at which 
Cyclones travel, as far as yet known, I shall follow the order in wldcii 
I have described their tracks, passing over localities in which we havci 
no good data for their rates of travelling. 

84. In the West Indian and North American Cyclones the highesb 
rate given by Mr. I^edfuld is 48 miles per hour,* and the lowesi 
9.5 miles. The mean rate is thus 26 miles, which last or perhaps 
from 16 to 20 miles per hour, should always be taken as the lowest 
^te at which a storm in this part of the world mojf be moving. Th^ 
Atlantic Cyclone noted at p. 82 appears to have travelled at aboui 
11.4 miles per hour.. 

85. In the Southern Indian Ocean Mr. Thom considers that tiie 
rates of travelliiig may be from 9' and IC to littie more than twa 
miles per hour, and that the diminished rate occurs about where ha 
supposes the storms to terminate near the southern tropic, and on 
the meridians between Madagascar and the Mauritius. Col. Bun 
has laid down from 7 to 12^ miles per day, in his Chart of the Cydona 
of 1809, No. YUI.t My own researches certainly prove, that abouli 
the part I have called the " Storm tracts" (see p. 48) the Cychmea 
are of very slow progression, being from 2i to 1| miles per hour only, 
and upon a singularly curved track. I shall advert in the following 
section more fully to these nearly stationary storms. 

86. In the Mosambique Channel the rate of the Boyne^s Cydona 
in 1838, is laid down as about 10 miles per hour, though from the log 
of a single ship all these calculations are very uncertain. 

87. In the Arabian Sea, from the scanty data we have, we may 
estimate from 4 to 16 miles p^ hour, as the rate of progression. Our 
information here, however, is yet very deficient. 

88. In the Bay of Bengal, my researches, both published and un- 

* The Cuba Hurricane of Oct. 1844. 

t Deduced, however, from imperfect data, the fleet being much together, ao that 
the extent of the storm circles is partly ooiyocturecl. 
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' ^bihhedy enable me to say fcbat the Cyclomes trayel at rates of from 
Ntlle more than 2 to 89 miles per hour, hut this last yery high rata 
kasoecarred only in one instance, and from 8 to 15 miles may bo 
Ukm ts the naoal rates. 

The low rate of '^ little more than two miles an hour*' (53 miles in 
24 hoars) is that of the tremendous Gyolone, and inundation of Buri- 
flsl Hid Backergunge at the mouth of the Burrampooter and Gbnges, 
ia June 1822 ; in which upwards of 50,000 souls and vast property 
in hooies, cattle, Soe, peHshed. I have investigated this Cyclone, and 
ititnutk is that marked/ on Chart III. 

The great rise of the waters was probably owing in part to its long 
tctioa over one point, and in part to its being there a 8. £. storm all 
i*j it Burisal, which is exactly the wind required to dam up the 
■tNun of the great estuaiy of the Burrampooter and Ganges. 

• 89. In the Atu^wmAn Sea, where as before noted Cydones of terri-r 
fc Yiolenee do occur, the one which has been traced travelled at the 
Mto of about four miles an hour only. 

90. Off the Coast of Ceylon the small tornado-like storms (true 
Cyclones) of excessive violence, alluded to at p. 54, travel perhaps at 
fam fife to ten miles an hour or mere. 

91 In the China Sea, from the result of all my investigations, we 
n^nfely set down the rate of progression, at from seven to 24 miles 
pff hour. 

92. The scattered notices and single logs which we have for the 
Adfie Ocean, though they enable us to announce with certainty that 
the stonhs there are often Cyclones and of great violence, yet do not 
enable us to give any rate for their progression. The seaman, however, 
4rfao ii threatened with one will do well never to allow less than ten 
w twelves miles an hour, and always to risk as little as possible upon 
the ehance of the Cyclone's not overtaking him.*^ 

88. Statiokabt Cyolokxs. Ab previously remarked in this 
chapter, there is no doubt that some Cyclones are so slow in their pro- 
gress that they may be almost considered as Stationary. Every sea- 

* Scudding parallel to a Cyclone may be, and behind it, is safe cnongh, bnt to 
attempt to scud ** in front" of one is often highly dangerous, on thcbe very aocounts, 
mmely, because it is impofisible to say what is its rate of travelling and its size. 
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Hian has remarked of waterspouts, that they often appear statLGDaiy 
for a time and then move forward ; and in tropical countries the same 
certainly occurs with the dust whirlwinds so common there, and with 
the sand-storms of the desert, according to Bruce's picturesque account* 
The same on a large scale appears certainly to take place at the com- 
mencement of some Cyclones in the Indian Seas. And it is not im- 
possible that it may sometimes also occur toward their dose. Tbose 
of which we have any distinct notice are the JIbion*s Cyclone of 1808^ 
which, says Colonel Exu>; V seems more to have resembled the com- 
mencement of a whirlwind floating with an irregular motion, as wateru 
spouts do in calm weather.'' This was in the Storm tract, as I have 
called it, between 5"^ and IS"" S. and 75'' and 90"" East ; and in the 
Cyclone of November and December, 1843, from Lat. 5° to 12° S. aiod 
between 82° and 90° East, investigated by me* from the logs of several 
ships, the actual rates of progression were found to be 60, 82, 185,47, 
and 67, miles in each twenty-four hours, for five days, during the whole 
of which it was raging most severely ; and the number of the logs and 
position of the ships enable us to speak of this instance with much 
confidence. 

94. In the Buiisal and Backergunge Cyclone ; Track / on Chart 
No. in. to which I have just alluded, it appears that although, it 
moved, as I have stated about 58 miles in the twenty-four hours, yet 
I have reason to believe that for at least twelve of these hours it was 
really stationary, or nearly so, over the town of Burisal. In giving 
these average rates of motion, we can only state what is shewn from 
one noon to another, and in this case the 53 miles probably were ao* 
complished mostly in the last 12 hours of the day. 

95. Of the Cyclone of September, 1838, at the Bahamas, and alongi 
the coast of America, in which H. M. S. Thunder and Lark, were in 
great peril, as noted by Colonel Beed, p. 433, and in the Nautical 
Magazine for 1839, Colonel Bbid is of opinion that, over the Baha- 
mas, and for a time at least, this was a hurricane resembling that of 
the JJbum in 1809, and floating about in no fixed course. He remarka 
also that this occurred about the recurving point of the West India 

Cyclones. 

* Eleventh Memoir, Jour. As. Soc. Beng. Vol^ XIY. 
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Oe. In PuBCBJLB* PilgrimB, Vol. IV., Book Vm., Cap. 14, p. 

1679, 18 an account of the Azores, taken ftom LnfrscHOTBir, which 

ifber lelating the gallant feat of Admiral Sir Biohabd GiixEKniLD 

m the Betenge^ in engaging the whole Spanish fleet, in September, 

1501, goes on to give an account of a dreadful Cyclone following it, 

in wbich upwards of 100 of the Spanish fleet, of 140 sail, were lost 

at Teroera ; and it is remarkable that this must either have been a 

italionaiy Cyclone, or two Cycl6nes at least, following so close upon 

€Kh other, as to admit of no intermittence in the bad weather ; for 

tte writer says — 

"ThiBSfeorme oontinaed not ondy a day or two with one winde bat seven or eight 
di^eoDtiniial]^, ihs minds twrninge round about in aU placet qfihe eompane at the 
^Mi^M» 0r <Ari00 dmimg that time,* and all alike with a continuall stormo and 
tBB(«t moft terrible to behold, even to ts tiiat were on ahore, much more then to 
ncfaaivaeatflea.'' 

C^»tsm SiLYXB amongst other notes gives the following which is 
vorth printing as corroborating in the Western Hemisphere, the beau« 
tiful lesson of the Charles Reddle in the Indian Ocean. It shews 
ilio that there are Cyclones in those seas almost stationary. 

*I m once caught in a Norther in the Caribbean Sea between New Grenada and 
StBomh^o. The Barometer fell yery low; ship under dose-reefed topsails; I ran 
mud ud round the compass for 36 hours in the focus of the storm and lost both top- 
fdlnt masts and jib-boom, and on the second day when it moderated and we got 
1^ fcr chronometer, and Lat at noon, I found that we were only 40 miles from 
iviioe I fint started.** 

VI. The Sizes or CYOLoyis. We may suppose that there 
niglit be a complete chain, as to size, of Cyclones ; from the water- 
ipoiitk which becomes a whirlwind when it reaches the laiid, through 
tiielVniiado of a few tens or hundreds of yards in diameter, up to the 
pBit hurricanes of the Atlantic or Indian Ocean ; and so far it is cer- 
tm that we cannot on the one hand say how small true Cyclones 
iBKj be, as we have traced them to probably less than 100 miles in 
diamefcert and possibly as small as 50} in the Indian seas. On the 

* Italics are mine. 

f See Fourteenth Memoir, Journal Asiatic Soc. Bong. Vol. XIV. 

X Cjckmeof the Caehmers Merchant f.'Soy. 1839, Second Memoir, Jour. As. Soc. 
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Gthet hand, when w€ come to the smaller, Toniado-like, Of clones bdo^ 
vaj, fifty miles in diameter, there is no good evidence, as yet, fi>rthd 
^revolving invariably in the same direction when occurring in the«UD 
.hemisphere, as the larger storms ; and thus we cannot distinctly affin 
that the very email Cyclones are subjected to th^ aame laws, or sris 
from the same causes. This is one of those questions which lequir 
frequent and extensive observation to settle. For the sailor, how«vei 
it may suffice to say that Cyclones revolving according to the usua 
law, may be looked for of all sizes from 50 to 500 or even a thousand 
miles in diameter ; the very large and very small ones being comparti 
tively race, and the small ones often sudden and severe. There is m 
doubt also that at times they both dilate and conta:act in their progress 
yfe cannot certainly say if, when they become larger, they becooH 
more or less severe, but I am inclined to think that when they con* 
tract they sometimes augment fearfully their violence, approaching 
apparently the concentrated power of the Tornado or the Whirlwini 
The following are instances of Cyclones dilating and contracting, and 
of their usual sizes in known localities. 

98. In the West Indies the researches of Mr. Bedfieli) and 
Colonel Eeid seem to shew that though while approaching to, or 
within the islands, they are sometimes as small as 100 or 150 mile* 
in diameter ; they may, and it would seem most frequently do, after 
Teaching the Atlantic Ocean, dilate considerably, and there often 
attain to 600 or even 1000 miles in diameter, the wind Mowing a^ 
excessively severe gale over all this area, and towards its centre be- 
•coming of true hurricane violence, and the whole vortex, so whirling, 
travels over thousands of miles of track. I have inserted on the At- 
lantic chart, from Colonel Beid's new work, his two laige dotted 
<drcles, one on the American and the other on the European shores of 
the Atlantic, shewing the vast extent to which the winter Cydones 
sometimes extend, the American one being a Cyclone of Decembei; 
1839, traced by Mr. Eedfieli), the other one of November, ISSS, 
investigated by Mr. Milne, of Milne Graden in the Trans. B. S. 
Edinburgh, for 1839. It wiU. be seen that the outer limits of theise 
Cyclones extend to 20^ of radius from tiie centre, and the limits of the 
true Cyclone circle to 12^ or from 1400 to 1500 miles of diameter. : 
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99. In the Southern Indian Ocean, Mr. Thoh thinks that '' hur- 
ricaneawhen first discovered are &om4(X) to 600 miles in diameter." 
My own researches shew that they may be as small as 150, and the 
lesearches of Colonel Beid and myself both carry them as far as to 
^OO miles in diameter. 

100. In the Arabian sea our researches as yet do not warrant our 
supposing that Cyclones exceed 240 miles in diameter, and indeed 
they are perhaps often below that size. 

101. In the Bay of Bengal, the usual size of the Cyclones is from 
SCO to 850 miles, but it would appear that they sometimes much ex- 
ceed that extent for, so far as can be deduced from the imperfect news* 
ps^ accounts of the day, the Cyclone marked s on our Chart No. 
in. being the Coromandel and Malabar Coast storm of May, 1820, 
appears to have extended from about 8^* to 18^* North if (which we 
.cannot now ascertain) it was not a double storm at one period of its 

pogress. As before said however, — and of this we have a very re- 
iBirkable and distinct proof in the Coringa Hurricane of November, 
1889, Jour. As. Soc. Beng. for 1840 — they sometimes contract from 
MO or 850, to about 150 miles ; augmenting, however, in violence 
^en they do so. The remarkable Cyclone XII. in the A nftaTnai^ Sea 
^M not at most more than 100 to 150 miles in diameter. 

The Madras Cyclone of December 12, 1807, which had a track from 
tteE. N. E. to the W. S. W. (shift from about N. "W. to South), 
tad which was of terrific fuiy, did not much exceed 60 miles in dia- 
Jito, (or it " scarcely reached to the Northward farther than Pulicat," 
nhich is 21 miles North of Madras, and was not felt at Fondicherry, 
68 miles to the Southward. In this Cyclone the timbers of a large 
Hsiel which had been biumt in the roads, in 1799, were thrown on 
fkan\ (Asiatic Annual Begister, Vol. X. p. 129.) 

Some of the smaller sized Cyclones in the Bay also seem to move 
it a rtepA rate, and are excessively violent, resembling the Tornados 
OQ shore, which in tropical climates, and in Bengal especially,, destroy 
litenlly every thing in their progress, though their tracks are but a 
few hundred or a thousand yards in breadth. These appear also to be 
common in North America from the St. Lawrence to the West Indies. 

In a newspaper account copied into the Bevyal Hurkaru of July, 
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1814, it is stated that on the 19th Nov. 1813, '' a terrific torn; 
-from the S. Eastern board " :vi^as felt at Halifax, ^hich '' rushed up 
harbour with a violence unequalled since the tornado of Sept. 1798 
More than 100 vessels suffered from its effects, amongst which 
named seven sail of men-of-war on shore, many Jives lost, and n 
chantmen sunk. 

102. The Typhoons (Cyclones) of the China Sea appear to v 
from 60 or 80 miles to three or four degrees in diameter. 

We have no sort of details which would enable us to speak of i 
size of the Cyclones in any part of the Pacific Ocean. 

We shall subsequently see how this question of the average size 
Cyclones is of great import to the mariner. 

103. CoKTSMPOBAin&ous, Paballel, AiTD DiviDnra Ctclov 
It is important to the seaman also to know that there are at tii 
Cyclones which are contemporaneous (occurring at the same time] 
nearly so, and these sometimes so near to each other as to travel al< 
in parallel tracks, leaving but a very short distance between them w1 
parallel ; or perhaps, as in the case of hail and thunder storms to 
afterwards quoted, falling into each other when the lines of converg 
tracks approach closely, or follow' each other upon nearly the ss 
track. At other times they move forward on tracks which form si 
angles that the two storms must meet, and at others again we h 
instances of Cyclones starting from points nearly on the same i 
ridian, hut in opposite hemispheres^ at 5 or 6 degrees of distance e 
from the Equator, and pursuing each their usual tracks, but revolv 
in opposite directions, according to the law by which they are affect 
In some cases, also. Cyclones seem to be generated about the sa 
time and in the same part of the world, but at very considerable ( 
tances from each other, and lastly there is no doubt that viol 
Cyclones sometimes divide into two or more ; each following a tn 
somewhat diverging from the other. The first case of travelling 
parallel tracks, or nearly so, has certainly occurred both at the h< 
of the Bay of Bengal,t and at its mouth in the latitude of Ceylo 

• I can trace no account of this tornado. — ^H. P. 

r • 

f See Ninth Memoir, Jonr. As. Soc Beng. Vol. XIL 

% Sec Fourteenth Memoir, Jour. As. Soc. Beng. Vol. XIV. 
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In both these caaee they were of small extent, but in the first of great 

▼iolenoe. 
101 The second case of Cyclones following close upon each other 

and upon parallel tracks has also occurred in the Bay of Bengal* and 
in tiie Southern Indian Ocean as shewn by Mr. Thom. Mr. B^dfield 
found that the Cuba Cyclone of 1844, abready alluded to, was preceded 
by another, though smaller and less violent, and he speaks of them as 
" the two associated storms in the Atlantic."t The third case of. con- 
temporaneous Cyclones travelling on converging lines occurred in 
^ China Sea, when in October, 1840, the T^hetis of Calcutta had a 
Tyfoon-Cyclone which must have travelled up from the S. S. £. to the 
I^. N. W.y at the same time that the Thetis of London, only 200 miles 
distant firom her, had a Tyfoon-Cyclone coming up from the W. S. W., 
^hese two tracks together making an angle of about 47^. I have no 
doubt that the ship Qolconda of Madras, with 300 native troops on 
l>Oftrd, must have run up to near the meeting of the two, where sho 
fimnderod and all on board perished4 

105. In my Sixteenth Memoir, abeady quoted at p. 47, the case of 
ttree separate and nearly parallel Cyclones occurs, the two outer ones 
travelling from the N. N. £. and the centre one making a small angle 
^th them and apparently falling into the Southernmost of the two, 
^^h a terrific whirlwind or waterspout occurring about the time and 
place of their junction. (See Part V, whirlwind of the Duncan,) 

106. As to what may occur at the meeting of Cyclones we are 
^uite in the dark, but I have found in the course of my researches one 
^^^sUmce of the meeting of two tornados — which seem to have been 
^^Uniataie Cyclones — and which was observed at leisure by the inhabi- 
^^^aits of a whole city. It is the following, which is slightly abridged 
&cnn tiie Annual Begister for 1761, being an account of a tornado on 
t;!^ 2nd May of that year at | past 2 f. m. at Charleston in South 
^aiolina^ (called a typhon in the letter) which is said to have — 

^ Nmth Memoir, Jour. As. Soc. Beng. Vol. XIL 

t American Jour, of Science, p. 366. 

t I'oartfa Memoir, Jour. Ab. Soc Beng. YoL IX. : and Seventeenth Memoir, Journal 
^ Soc. Beng. VoL XVIII. where the former deductions finom the logs of two ships only 
^^^ ahewn to be perfectly correct by those of three others obtained some years afterwards 

H 
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" FasBed down Ashley riyer and have fallen upon the fihipping in the RebeDion 
roads, with Bach fUiy as to threaten the destmction of the whole fleet. It was first 
seen finom the town coming swiftly down Wappo creek, resembling a colomn of smoke 
and vapour, of which the motion was veiy irregular and tumultuous. The quantity of 
Ti^ur idiich composed this column and its prodigious swiftness gaye it such a sur- 
prising momentum as to plough Ashley river to the bottom, and leave the channel 
haiefjioating ttnall ertift and boats to a great distance by thejiux and rfjlux. When 
^oming down Ashley river it made a noise like constant thunder ; its diameter at that 
time was estimated at 300 fothoms and its height at 35 degrees (seen from Charleston). 
It was met at White point by another gust which came down Cooper^s river, which 
was not however equal to the other, but upon their meeting together the tumultuous 
agitation of the air was much greater, insomuch tliat the froth and vapour seemed 
to be thrown up to the height of iO degrees, while the clouds that were driving in aU 
directions towards this place seemed to be precipitated and whirled round at the same 
time with incredible velocity. It then fell upon the shipping in the roads, and was 
scarce three minutes in its passage, though the distance was near 2 leagues. Of 45 
sail 5 were sunk outright, and H. M. S. Dolphin with eleven others lost thdr mastSL 
The damage which is valued at £200,000* was done instantaneously , and some which 
were sunk were buried in the water so suddenly as scarce to give time to those below 
to get upon deck, yet but four lives were lost in them. The gust from Cooper's river 
checked the progress of the tornado from Wappo creek, which had it kept on would 
have driven the town of Charleston before it like chaff. This tremendous column 
was first seen about noon upwards of 50 miles W. b. S. from Charleston, and destroyed 
everything on its road, making a complete avenue where it passed amongst trees. 

The sinking of the five ships was so sudden that it was a doubt whether it was done 
by the ' weight of the colnihn/ or by the water being forced from under them and 
thereby letting them sink so low as to be covered and ingulphed by the mass of water Y* 

The passages which I have marked in italics are worthy of attention, 
as shewing the close relation of tornados, of this class at least, to our 
Cyclones, in their travelling up at 25 miles per hour, their wave, their 
noise '* like thunder,** and their whirling ; but the most interesting 
part, to us, is the fact that at the meeting of the two, — for the Cooper's 
river gust was evidently a smaller tornado — the phsenomena were 
much augmented in violence. This may be some faint index to what 
occurs at the meeting of two Cyclones, and is certainly a warning to 
every careful seaman. 

107. We have no sort of proof that hail storms arc meteors ana- 
logous to CydoneSy but it is worth remarking here that the Count de 
Tristan, in his paper " On the progress of Storms in tho Department 

* £20,000 in oripnal, evidently a mistake if tlio fiv»^. shlj,^ arc include!. 
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of the Loiret,"* lays down after much investigation as amongst the 
^horisms (brief phrases or precepts embodying results of the research) 
to which he reduces our present knowledge of storms (hail and thun- 
der-storms) : 1. That storms may be attracted by forests, and more 
than one may be sa attracted at the same time, and that if they unito 
they may appear stronger afterwards. 2. That one stormy cloud 
attracts another and makes it deviate firom its route, the strongest of 
course being the least deranged. 8. That one cloud attracted by a 
stronger one accelerates its motion as it approaches the principal one, 
and that if it was in action before being attracted, it may sometimes 
cease its ravages when approaching the principal storm, and that after 
their junction the mischief usually increases. 

108. The instance in which Cyclones have occurred on the same 
day, and about on the same meridian, in opposite hemispheres, lias 
occurred also in the Indian Ocean, in the Cyclones investigated by 
me in my Eleventh Memoir, Jour. As. Society, Beng. Vol. XIV. In 
these remarkable Cyclones, which are traced by numerous logs from 
the 28th Nov. to the 3rji of Dec. 1844, two Cyclones were raging 
from Lat. 6° North and Lat. 7° South,t and }n Longitude 87*^ to 
89° East, and each, while revolving in opposite directions, was ad- 
vancing on tracks diverging from each other and from the equator, 
along which, and on both sides of it, heavy Westerly gales only were 
blowing. 

109. The case of a Cyclone of great violence dividing as it were» 
or "throwing off'* another, or several others, from itself, has been 
idso satisfactorily shewn in our Indian researches. Col. Eeid had 
already in his work admitted the probability of this, and Mr. Thom, 
who had not then seen the Indian Memoirs, thinks, p. 150, that at the 
formation of a Cyclone there may be " vast revolving discs, which in 
their early stages are so extensive as sometimes to include within 
their central spaceX a number of lesser vortices." The case in which 

• Aonales de la Societo Royale des Sciences d*0rlean8. Sec Quarterly Journal 
of Science for 1829, p. 214. 

f It is prol)abIe that l>oth were formed on the 26th, hut our authority for that of 
the Northern Hemisphere docs not begin till the 28th. 

Itah'ci arc iiiiiic : •'witliin their arta" is, 1 |»n M-uir. -ucwa '' 11. V, 

U 2 
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thediyidizig of Cydonea has been most clearly and unequivoc 
traced, is that of the Calcutta Cyclone of June, 1842, which is i 
inyestigated in my Seventeenth Memoir (Jour. Ab. Soc. Beng. ^ 
XL) In this case the Cyclones marked Vil. on our Chart, Na 
came up firom the S. S. E., appearing to have formed not very fiur 
at sea, or at most not farther than from Lat. 2(f* North. It w 
severe rotatory gale with a pilot vessel at sea, and a furious hurrici 
Cyclone at Calcutta, driving and tearing half the ships from their i 
moorings, and swamping and sinking those which got adrift, wi 
dead calm and the shift in the middle of it. It was traced s 
hundreds of miles inland by a long series of reports ; andindubita 
after passing Calcutta, divided, as I have delineated it, into pei 
Cyclones of smaller diameter, but of less violence. The rate of 
veiling of the entire Cyclone from sea to Calcutta was about 6.8 n 
an hour, and when it had divided, the branch seems to have travi 
much slower, or about at one-half of the rate of the main body. 



PART III. 



1. Tsi eBHXBAL PBAOnOAL APPLIOiiTIOK OT THX LaW Ol* 

BroBMSy AB TO AYoiDiira Ctolokes, FBESEBTnra Ybbbils 

IBOK DAMAGB WHEff nTYOLYEB IK THEH, ANB PBOFITHfTG BT 
XHDC WHEN THIB CAK BE BAZELT DOKB.— 2. BeABHTG OF 
THl CEHTBE OF A CrOLOlfrE.^S. WlKD OB CXOLOKE POUTTS 
iVB GOICPABB POUTTB — 4l. PbOBABILITY 07 THE DrOTTBTIira OF 
WOTDB AHB THE FLATTEimrO IIT OF CtOLOITBB ON APFBOACH- 
IVa THE LAITD. — 5. AbOEBTAINIKG THE TBACK OF A CyOLOKE. 

"-O. GoLOHEL Bbid'b Sitle fob LYnre TO. — 7. Scudding ob 
^kbatotg to.— 8. Ubeb of the tbanbfabent Hobn Cabbb. — 
^' Special exakpleb fob the Webt Indies, Atlantic 
^OMAXf Coastb and Seas of Extbope, Southebn Indian 
(^cxftAN, Ababian Sea, Bat of Bengal, China Sea and Pa- 
^^^^xo Oceans.— 10. Bbcafitvlation of cases of ebbob 
^^v^ OF good management. — ^11. Oases of ships pbeyented 

^^ THEIB SrrUATION ON THE StOBM GiBCLE FBOM BUNNING 
^D^'^H) A OtCLONE.— 12. PbOOF of the ACCUBACY of THE btjleb 
^^^ DEDUCnONB by INFOBMATION OBTAINED AFTEB PUBLICA- 

^^K.— 13. Uses of the Law, and Bules, and application 
o> the Gabds in Biyebb, Habbovbs, and open Anchobages. 

Uo. The genebal pbactical application of the Law of 
BiOBvs. E^ery sailor can understand when he looks at a waterspout 
or a heayy dust-whirlwind, that a canoe or a Thames wherry caught 
in it,* however deverly managed and well prepared, eyen were she 
fitted as a Ufe-boat, would run awful risks ; that it would be the ex- 
treme of foUj to attempt to sail through one, and for the boat or 
eiooe-man not to do all in his power to keep out of its way ; and 

* Not ODly in the vUMe part, bat within the invisible whirl of wind which CEbstbd 
mi others fappose to exist around the part which wecan discerot which last is pro- 
bablT' ooljr the centre. See Past V. 
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finally, that if th'i waterspouts and whirlwinds had regular veerings 
of winds and progressions on given tracks, which the boatman per- 
fectly know, he might generally keep out of the way of harm, and 
sometimes even profit by them. G^is is the seaman's own case. His 
finest merchantman is but ^ a cock boat,*' and the proudest line of 
battle ship '^ a great war canoe," which in a waterspout or whirlwind, 
in the shape of a hurricane or Tyfoon, may be destroyed or damaged, 
or get through it safely, or profit by some parts of the wind if weU 
managed ; or the Commander of which may in ignorance run head- 
long into the mischief he dreads. This is owing to the scale on which 
the operations of nature in Cyclones are performed, which is so large, 
that to our imperfect faculties the winds always appear—and have 
hitherto been considered — as blowing in straight lines. The moment 
they are considered as curves, and probably parts of a circle or ellipse, 
and that this circle or ellipse is both whirling round and the whole 
moving bodily forward according to fixed laws, the matter is dear ; 
but there is with many plain seamen great difficulty in understanding 
how to apply this knowledge, which I shall now try to remove : ad- 
dressing myself to such as if we were sitting at the cabin table to* 
gether. 

111. It is clear that there are three kinds of cases for the manage- 
ment of your ship, in or at the approach of a Cyclone. You may- 
avoid it altogether with sea-room and management ; you may get 
through it safely by avoiding the d^gerous centre ; by heaving to on 
the right tack ; or by running off in the proper direction ; or you may 
even profit by it ! 

112. Let us take the first supposition — that of avoiding a Cyclone. 
Eveiy seaman almost has shortened sail or altered his course, and 
many have hove to, to avoid a dangerous looking waterspout. Well ; 
this is the most usual method by which circular storms are avoided, 
for they are neither more nor less (for your purpose) than tnndspout^ 
travelling along given tracks at certain rates, of the neighbourhood 
of which the weather and your Barometer inform you ; and of the 
course, (t. e, track,) of which I shall shortly shew you how to form a 

* I do not mean here to agree with any of the theories mentioned p. 16 to p. 23, 
but um simply giving the plain explanation in the oommooest words that I can find. 
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tderable eBtimate, by jbhe winds, your transparent Storm Oaids, and 
joorlog. If that oonrse crosses your track it is plain that you may 
heave to and let it pass on first. If you are on that side of it that, 
by standing on, or standing back, for a time you increase your dis- 
tance from it, or get out of its way, of course you will do so ; and in 
botii these cases you will have avoided a Qydone by your knowledge 
of t^e Law of Storms. 

113. But next : from your position, or for want of sea-room, or 
from the excessive suddenness of the approach of a Cyclone,* you may 
be inTolved in one. Your business now is to get out of it as soon, 
nd with as little damage as you can. 

The dangers to a vessel in a Cyclone are three. The veering of the 
wind ; the excessive violence of it near the centre ; and the sudden 
eahoa and shifts and awful sea at the centre. All these involve, as 
joa well know, damage and loss by dismasting, straining, leaks, and 
distieas of various kinds up to foundering ; and you will find in the 
present Chapter ample rules to shew you that if involved in a Cyclone, 
<Ms with a fair wind^ you should often heave to, not to approach the 
CBitie, or with a foul one that you should, if the weather possibly 
admits of it, stand back ; that if you have to heave to, you will, if 
yoatake the right tack, have both the veerings of the wind, and the 
BUft of it such, that you will always '' come up '* to it, and run no 
lisk of being taken aback ; while if hove to on the wrong one, you 
vill certainly have the wind heading you off, and in all probability be 
^■ken aback if it shifts. Of the dangers in all these cases every sea- 
num is aware, as for instance that of getting stem-wayf in a hiirricane ; 
uiditis one^ and not the least of the practical applications of our 

^ See what is said at p. 89 Co p. 92, of the rates of travelliiig of Cyclones. 

t Getting Btem-waj. — This taking aback in a tempest we all know to be most 

^■BgnoDS, not onljr on account of the getting stem-waj, here mentioned, being 

pooped, dismasted, and the like; bat fiom another danger, which is not sufficiently 

•drerted to I think ; and this is, that a vessel, may, in one of the terrific gusts which 

flooompany these sudden shifts of wind, be thrown on her broadside in the trough ot 

tfae sea, with her deck towards the sea! In such a case, and I have many instances 

of the kind on record, she is in the position of a vessel which has &llen over to sea- 

vud on A reef; and there is every chance that her hatches would be beaten in, which 

mi^t swamp her, or that if hvr bulwarks are too high and solid she may be kept 

down by the weight of water on dock. Hatches are not usually made strong enough. 
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Scienoey that there is acarcelj yet a case on record, in all ihe 
have been examined, where ships which have suffered in a 
might not have escaped with far leu loss, if they could i 
avoided the Cyclone, or perhaps without any, by due attenti* 
rules; and we can pretty nearly demonstrate also, that mai 
have foundered must have done so firom utter ignorance of tl 
they were running into! 

114. The last case of which I have spoken is that in ^ 
may often profit by a Cyclone. This is strange and startling 
compared with the feeling of utter helplessness with which we 
in former days, to r^;ard these phsBnomena, but it is all com 
these few words, ^eireumitanees allow you^ sail along with 
round it, instead of sailing through it* Qo back to the cons 
cf the wherry or canoe with the waterspout or whirlwind, at 
mencement of this chapter, and you will at once see how th 
true. I shall now proceed to shew you how it is true, and 
may make it true for yourself, at least in ordinary cases. 

116. Beabino oi" THE OBKTfiE OT A Ctclone. — Cousidei 
every Cyclone as a great whirlwind, of which the outer pa 
strength, is a common close-reefed topsail gale, such as nc 
cares for, and no seaworthy ship is hurt by, but of which the 
iucreases with great rapidity as the centre is approached, till 
or at it, it becomes of destructive fury. And considering 
centre, though it may be a space from one to perhaps fifty 
diameter, as a mere point, round which the whole storm is i 
our first care must be to find how this point or centre bears 
for this is what guides us in our future consideration and ma 

116. This is simple enough when the Cyclone has fairly 
quivocally conmienced ; I mean both as regards the state of 
ther and the fall of the Barometer. The seaman should then 
his place on his Chart, and placing that Horn Card which b 
the hemisphere he is in, upon it, with the wind^s place, as m 
th^ outer circle^ over the ship^s place, he will see at a glance 
centre bears from him ; thus in the Northern hemisphere 
wind at E. N. E., the centre of the card, which is that of the 
will be seen to bear S. S. E. from the ship, if at East due Sc 
at E. S. E., S. S. W. of her, and so on. 
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In the Southern hemisphere again, a N. W. wind would give the 
centre bearing S. W., and a S. S. E. wind would give it bearing E. N. 
B., and so on BuoceflsiYely. In a word, every wind will be a minute 
tangent to a circle of greater or leas diameter, and for practical pur- 
poses we consider the centre bearing about at right angles to it. 

X17. Ab seamen however are not accustomed to consider the winds 
aa tangent lines to a circle, and the bearing of the centre perpendicu- 
lar to them, the consideration of ^ how the centre bears," even with 
the aid of the Storm Card, may hence sometimes be found puzzling, I 
add, as an assistance^ the following table, which some may find it use- 
fiil to g^ce at. The middle column relates to those at each side. 
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118. The following is from the Nautical Magazine of December, 
1846, p. 651, and as we cannot have too many ways of consideriiig the 
matter, to &Gilitate its apprehension to those who find it difficult to 
understand this all-important point of the bearing of the centre, 1 
have given it here : 

** We left yoa with the first fidr wind of a hturricane, from which yon were to 
aflcertain at once the direction of the fbcus from yoa. The method we gave joa 
waa good and simple, but perhaps the following may be more so. Tom joiir back 
to the wind, then if you are in North latitude it will be on your left hand, but if 
you are in South latitude it will be on your right, in both cases at a right angle 
from the direction in which yon are looking. This rule holds good, you wiU per- 
oeive, from the very nature of a whirlwind, in all parts of it clear of the focus. 
Uaring detennined the direction of the focus from you, the next step to be taken to 
avoid it depends on the part of the hurricane circle on which you find yourself to 
be, along with the direction in which it is travelling; your principal object is to avoid 
tho focus as you would a waterspout, and to do this you must give up the idea of 
keeping your course, even should the hurricane wind which you have be fair — ^make 
a fair wind of it if you like, but not to run into the focus. The Pluto and the Maria 
Soames did this, and both suffered for it.* Let us suppose you were on board 
Pluto (in North latitude) when she had her first hurricane, wmd £. and K S. 
Turning your back on the wind, and focing yourself W. N. W., would have given 
you the focus of the hurricane on your left hand, at a right angle S. S. W. of yon. 
It would then be dear to you that standing down to the Southward would be tfaov 
worst course you could adopt, as it would take you into the middle of the storm, and* 
knowing that the hurricane was travelling to the westward, as the hurricanes of th^ 
China Sea do, you would have immediately put your ship's head to the N. K. andl 
haire sacrificed a day to get out of the way of it." 

119. The WiND-Ponrrs akd Compass-Foints. — This subject of 
the bearing of the centre leads me to remark here that the sailor wiU 
often find himself puzzled, at first, by the difiTerence between the 
wiKD-oiBOLE-poiKTS ou oiuT Card and his Compass-points. I mean 
by wind-circle-points those points of his Compass at which he finds 
marked on our Horn Card, the wind which is blowing ; and these are 
diflferent in each Hemisphere. Thus the North wind-circle-point is 
at the Western Compass-point in the Northern Hemisphere, and at 
fhe East Compass-point in the Southern Hemisphere. The following 
is a table of these points arranged with the Compass-points in the 

* The cases of these ships will be subsequently given. 
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middle, and the wind-circle points on both sides, but as the word 
wind-circle-point is somewhat unmanageable and German-looking, 
and wind-point leads the mind to think as usual of the point Jrom 
which the wind is blowing, I have preferred our word Cyclone, and 
beaded the table on each side with the word Cyclokb Ponrr, so that 
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It is almost superfluous to remark here that the Cyclone point is 
always eight points distant from the compass point, but to the right oi 
left of it (looking towards the centre of the circle), according to the 
hemisphere in which the ship is. Thus the E. N. E, Cyclone point in 
the Northern hemisphere is at the N. N. W. compass point or eight 
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points to the right hand, and in the SouthemHemisphere it is at the 
S. 8. E. oompaas point or eight points to the left hand. 

120. Fbobabilitt oi> thb inousyinq oe thb wotds nr a Ctoloni. 
X should mention here that, though for conyenienoe' sake I have spoken 
of the wind as blowing in a circle, and the foregoing tables are calcu- 
lated on that supposition, yet it is bj no means certain that it is v^trus 
circle^ or that even tf the whole body of the storm be circular, 
the winds within it blow every where in exactly concentric circles. 
Mr. Bedfield on thid subject says, in a recent memoir, (American 
Journal of Science and the Arts, Second Series, No. I. p. 14.) 

** When in 18S0, 1 fint attempted to establish by direct evidence the rotative cha- 
racter of gales or tempests, I had only to encoonter the then prevailing idea of a 
general rectilinear movement in these winds. Hence I have deemed it sufficient to 
describe the rotation in general tenns, not doubting that on diffisrent sides of a rota- 
tory storm as in common rains or slnggish storms, might be fomid any conrse of 
wind, fiom the rotative to the rectilinear, together with varying conditions as regards 
donds and rain. 

<< But I have never been able to conceive, that the wind in violent storms movef 
only in drdes. On the oontraiy, a vortical movement, approaching to that which 
may be seen in all lesser vortices, aerial or aqneons, appears to be an essential ele- 
ment of their violent and long continued action, of their increased eneigy towards 
the centre or axis, and ef the accompanying rain. In conformity with this view, the 
storm figure on my Chart of the storm of 1830, was directed to bo engraved in spiral 

or involute lines, but this point was yielded for the convenience of the engraver. 

• * • • 

** The common idea of rotation in circles, however, is sufficiently correct for prac- 
tical purposes and for the construction of diagrams, whether for the use of marinen, 
or for detennining between a rotative and a general rectilinear wind, on one hand, 
or the lately alleged centripetal winds on the other. The degree of vorticnlar incli- 
nation in violent stonns must be subject, locally, to great variations ; but it is not 
probable that on an average of the diffsrent sides, it ever comes near to forty-five 
d^rees firom the tangent of a circle, and that such average inclination ever exceeds 
two points of the compass, may well be doubted." 

12L And while Mr. Bbdtieli) was writing and publishing this 
in America, I was so fortunate as to be proving it in India, for one 
storm at least, that of the Charles Heddle^ which yessel in a Cyclone 
off the Mauritius scudded round and round for five successive dajs I 
In a Memoir, the Thirteenth of my Series, published in the Journal 
of the Asiatic Society of Bengal, VoL XIV. p. 703, in which this 
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storm and the Charles SeddU^s manoBuyres are analysed in dose 
detail,* it is I think distinctlj enough shewn that the average resul" 
ioKt eurvef of the winds for five dajs was an incurving and flattened 
spiral, like the figure below, in which (without reference to the storm 
^mve) the ship may in that time have made a curved course from x to 
jf, and we may imagine that at the centre the incurving of the ¥mida 
vaa fully that of the arrows which I have marked there. 




The Ckariei Meddles log and its analysis, with the Chart, have been reprinted 
in the Nantical Magazine for 1846. 

t leipUdn these tenns. Bj the total resultant of the winds is meant in mcte- 

o^okgy the Mfcl<wlatiTig each separate wind doling the number of hoors it blows in 

s giVQQ tune, its direction being in nautical language * a course,' and the time or 

^'^Buhn of hours 'a distance ;' the strength being always supposed the same (or this 

x^abo be naed), and all these courses and distances, (direction and time,) may 

i"^ a traverse table, of which as usual one course and distance is the result Thus, 

if in 94 hours we have 9 hoursof N.E. and 15 of S. W. wind, the resultant is 6 of 

S> W. wind; or the whole atmosphere of the place may be supposed to have moved 

Ar 6 hours to the N. E., if the strength of the two winds was always equaL This 

h the ruuUant of the wind. If instead of the travene table we project the direc- 

^ODB of the wind for courses, and the hours it blew for distances, we shall have a 

fine of some kind, which in this case is a curve, and this is the rtsuUant curve of the 

wind. Now in the run of a vessel, scudding under bare poles, her run per hour may 

be supposed to be an indication of the strength of the wind, but then the course and 

fistSDoe shewn by log beoomea the resultant, indicating fipom which quarter also the 

nsohant wind blew. 
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122. And I have said in reference to this result, that it appears to 
me not improbable that, while at some point in the whole zone of a 
Cyclone the wind may be blowing in a true circle, it may on the inner 
or central side of that part be a series of t^icundng spirals,* (spirals of 
Torticular inclination, Mr. Bed field calls them,) and that on the outer 
part there may be a centrifugal (t. e, a curving off from the centre) 
tendency. I have farther said, and this may not be out of place here — 

** If (for the sake of hypothesis only) we admit this incurving of the winds, it fol- 
lows that there may he also, not a single incurving of the same rate throughout the 
whole breadth of the storm, but that the incurving may be much more excessive, 
and amount to two or three points when the centre is nearly approached, and even 
be so violent at the centre as to prevent ships drifting out of it ! just like the vortex 
of a whirlpool or a tide-eddy ; which last we know will often give a boat*8 crew a 
heavy pull, or a ship much trouble, before they got out of them. Does it not seem 
that we have here the explanation of how some ships, as in the case of the Runnimedg 
and Briton, in my last (Xllth) Memoir, may be blown and drifted round and round, 
without drifting out of the fatal centre which we should look for them, nautically, to 
do, and which other ships there is no doubt really do. An excessive incurving of 
the winds towards the centre, like the wind-arrows at the centre of the figure is one, 
and one very likely mode of accounting for vessels remaining in this hopeless state ; 
and moreover it may assist us in supposing how some dismal losses have occurred ^ 
whilst other ships in company have escaped. It adds also a most powerful argu- 
ment, if any were wanting, for every precaution to avoid the centres — and for eveiy 
one who can contribute to these researches to do so." 

123. I have farther, in relation to this question, expressed a view 
that it may be possible that when Cyclones are increasing in diameter 
or dilating, the spiral is a divergmg one, or that the arrows curve out- 
wardly, and when it contracts (see p. 94 for the contracting and 
dilating of storms) the spiral is a converging or incurving one. We 
do not yet know this, but it is probable, or possible ; and the seaman 
when using the foregoing table and his Storm Card should bear in 
mind that the wind-arrows and bearing of the centre are not strictly 
mathematical lines and curves, but may vary a little ; though usually 
not so much, unless very near the centre, as greatly to affect his esti- 
mate and management. 

Mr. Redfibld, we have seen, thinks it within possibility that the 

♦ " Ivcwvnfing** is, I know, the English-Latm word, but Incurving is a much 
more manugiuiblc one for sailors. 
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tJicunring* may amount to two points, or 22° near the centre, and my 
own views, as expressed above, would require fully this. I have in the 
Memoir quoted, shewn how this incurving may affect our calculations 
of the bearing (the exact bearing) of the centre, and when we arrive 
at that part of our lessons which shews how the track of a storm may 
be pretty nearly calculated by the veering of the winds, we shall again 
allude to this subject. For all practical purposes however we may 
ay, for example, that if in the Northern hemisphere, a Cyclone has 
fiurly begun at E. N, E., the centre bears abovnt S. S. E. from us, and 
ve have then plenty of room and time to make even half a point, one 
way or the other, in the bearing, of little or no consequence. 

124. I have fortunately the log of one ship in which this incurv- 
ing of the wind, or what appears to me to be equivalent to it, is 
nuttked. It is that of the Thalia^ Captain Biden, Track g on Chart 
^0. II., which vessel in Lat. 28° to 31° South, Long. 65° E., experi- 
enced a furious hurricane-Cyclone from the West to the N. "W ., having 
nn as long as she could carry sail to the S. W., with a heavy dnd in- 
^Jreaaing N. W.f gale. She then laid to at 2 a.m. on the 4th April, 
when her storm sails, mizen-mast, boats, wheel, compasses, &c. were 
lA a shore time carried away, rudder-head split, and other severe 
damage done, so that she was no doubt close to the centre. She now 
found the wind " alternating four or five points^ viz. ^ from N.W, to 
^' i. 8, and vice versa ! ** 

The next day, the 5th, the wind is marked as " alternating "West to 
N.N. W. ;" on the 6th as •* alternating N. W. to S. W. ;" on the 7th 
at 1 P.M. Nautical time, wind N. W. ; 5, W.N.W.; 10, West; 5 
^M. W.S.W., the sky completely overcast, the sea one sheet of foam. 
On the 8th, the hurricane is said to be abating, the wind being West 
at noon; at 9 p.m. W. N. W. ; and at midnight and following morn- 
ing veering to S. W., South, and South East, when the gale broke up. 
During 4| days the ship was drifted to the S. E. b. E. 248 miles, 
which would give a mean drift of little more than two miles an hour 
in a direct line, but she probably made twice as much distance per 

* He uses the words " vortiailar inclination** to express this, but I siiall prefer 
isanring as the simplest of the two for the plain scuinan. 
f Ilcr Baronict'jr had been nnfortnnatdy destroyed by an aocidcnt. 
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hour, since by the alternating of the winds, she must hare drifted 
over a Bnccession of curyee. 

Since she was hove to, it is evident that she was drifted nearly with 
the centre, and as the gale from N. W. abated at from West to S. W. 
ending at South and S. E., that she drifted as it were through the body 
of the Cyclone, while it moved slowly away from her, and that she 
was constantly, so to speak, during the 4th, 5th and 6th, while the 
wind is said to be akemating — by which I understand veering several 
points in an hour or two — ^whirled back into the more central parts 
of the vortex as it passed on. In the curved wind-arrows at the centre 
of our figure at p. 109 the arrow at the upper part exactly shews a 
wind, along the curve of which, if we suppoge a ship to be slowly 
driven, this would by her drift and the motion of the vortex give her 
winds alternating between West and N. W. or thereabout, for we must 
recollect that all these data in weather of such severity are necessarily^ 
vague and imperfect. GDhe Thalia^ 8 log indeed notes as follows : — 

" The alternations of the wind (as noticed) were most frequent on the 5tfa and 6th«* 
The spray from the waves beating over us as thick as rain, the changes of the wind 
could only be correctly observed by the efiect on the ship's coarse, or as she lay to by 
Compass^** 

We are nevertheless in this, as on so many other points, greatly 
indebted to Captain Biden for these notes, and I doubt not that intel- 
ligent seamen will now see the importance of marking correctly the 
veerings and oscillations of the wind, so as to furnish us with a clue 
to the right understanding of this deeply interesting and highly import- 
ant fact in our science — the incurving of the winds towards the centre. 

We have other and strong examples of this alternating of the winds 
dose to, or at, the centre of Cyclones, of which I will quote but a few. 

In the terrific Cyclone in which the True Briton and Bunnimede 
were thrown on the Eastern Andamans, (see p. 56) the Log of the for- 
mer vessel, while drifting with the vortex in a helpless state, says, 
*' wind variable from N. E. to E. S. E.," and again " ship heading from 
S. E. to North, and wind blowing ^ round the Compass." 

125. In the Thomas OrenvilWs Cyclone, to be subsequently men- 
tioned, it is noted just after the passage of the centre, that the wind 
was " blowing in awful gusts from East to N. N. E." 

* She had run close into the centre, before broaching to and losing her mizen-mast 
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In the Northumberland' 8 log, also to be subsequently mentioned 
the wind close to the centre is noted as veering from South to East, the 
Teasel being kept as much as possible before it. 

A Btill more recent instance is the case of the ship Caledonia, from 
China to Bombay, which ship ' chased,' overtook, and ran into a small 
Cydone,No. XTV. on Chart No. III. (see Jour. As. Soc. Beng. VoL 
HV.) till she reached the calm centre, and for three hours before she 
did 80 her log states, " Heavy gale, wind shifting Jrom South to S. JE^ 
*i^ ''increasing gale, wind continually shifting from South to S, JS, and 
^ again ;" and these are exactly the alternations which a ship run- 
ning into the vortex of a Cyclone in the Northern hemisphere, on its 
™teni aide, should have from incurving winds. 

^. Mr. Thom, p. 108, describing the Mauritius Cyclone of 

lMO,ttiyB, 

* Ai flie Tortez approached, and the wind began to bo marked by IuUb at one 
^'"'^ tnd fierce spiral gusts* at the next, we observed several of these (Casnarina) 
^"^ V ifmddenly twitted rounds broken off in an instant, and borne away for some 
**■«*« the breast ot the tempest* 

It Would seem also that this incurving takes place sometimes at a 
™*>ce from the centre, for in the Log of the ship Sophia JPraser, 
'"■ning to the S. W. b. W. in the verge, and within the body of a 
Cydone in 12^ to 15° South and from 81° to 78° East (track pp, on 
Chirt No. II.) the wind is noted as veering from E. S. E. to N. E. in 
the agnails and then back to E. S. E. When the ship, unable to run 
*ny longer, hove to, the wind appears to have become steadier as the 
CfdcHie left her. 

127. Perhaps a further proof, or rather an indication, of this, may 
be foond in the remarkable instances, of which there are many and 
woent ones, of ships being surrounded or having their decks covered, 
Airing the passage' of the calm centre of Cyclones, in the neighbour- 
hood of the land, with land and aquatic birds, butterflies, horse-flies, 
Ae. Now within a Cyclone these animals must be incapable of doing 
Dore than keeping themselves in the air ; as a good swimmer in a 
itrong current or eddy can only keep himself above water, but cannot 
Item or eross it. They must therefore, we may suppose, be gradually 
CDTied inwards by the incurving tendency of the winds, and at the 

♦ Italics are mine — ^H. P. 
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centre are kept there because they cannot fly out of it» and when : 
reaches the ship they of course make a last effort to reach her as 
resting place. If the wind blew in true circles they would be scattete 
all over the body of the Cyclone. In Part V. where the dust whir 
winds of India are mentioned, I have detailed one instance in whics 
I myself «at0 the incurving of the wind most distinctly marked. 

128. FliA-TTEKINe IK OF THS CIBGLB OE ▲ CyOLONB WHSK AFFBOACB 

iNa HIGH ULKD* Another consideration must be noted here. Whe: 
the track/9 of Cyclones approach the land at right angles or nearly sc 
and especially if there be a considerable extent of high land, it seem 
very probable that the vortex may he flattened iriy as it were, and tfa 
winds thus blow, for the land side of it at least, in an oval. 

In the following %ure A represents a I^orie " Norther" of tt 
G-ulf of Mexico, which we may suppose generated in the Oulf of Mexi* 




or Caribbean Sea, and travelling up from the E. S. E. or S. E. till i 
strikes upon the shores of Texas and the Northern part of Mexio 
become thereby so flatttened in, as to produce a much larger propo 
tion of Northerly winds than would prevail in the same Cyclone in 
wide open ocean. The figure B. in the next page is an instance of tl 
same kind, where a Cyclone crossing the Bay of Bengal, in so low 
Latitude as 6^ and 7° North, (and this has occurred see p. 49.) strik 
on the high land of Ceylon. The wavy arrows are drawn in both figun 
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to shew what may be (or tnuH be at the sur&ce) the etfecte of chainB 
of hills or mountaiiiB, and if these cross the track of the storm at right 
angles still greater deviations must arise. 

We do not, it should be remembered, know that all or any part of 
this takes place, but it is evidently of high probability that it does, and 
the seaman therefore should duly allow for it if near the land in his 
^uiooB considerations. We shall by and by see how this probability 
BUttt not be forgotten when putting to sea from a roadstead or harbour. 




^^. AsoEBTAiinKG THB TBACK 01* ▲ CTCLoms. The scamau now 

^ Presume knows how to estimate the bearing of the centre from him P 

v^l I have detailed in Part II. the usual tracks of storms, at p. 8 the 

^ of their revolution) as laid down by Mr. Bsdheld, and now so 

^piy demonstrated for both hemispheres ; but as there are still great 

^^^ of the globe, though much frequented by shipping, in which we 

od ignorant of what may be the tracks of Cyclones, it may be as well 

to give here the method by which a careful Commander may, approxi- 

iitttely at least,' estimate what is the track of an approaching Cyclone, 

or of one towards which he thinks he is running. He will find it useful 

^ do this, not only in parts where the tracks of Cyclones are im- 

biown, but also where they are pretty well ascertained. He should 

ihrays, in a word, look on the oentre of the hurricane as a privateer, 

or a pirate, or an enemy of superior force, and make his calculations 

for avoiding its neighbourhood. He must not forget, that if he has 

ittcocmeand drifts the storm has also a course of i^ own, and brings 

I 2 
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with it currents, see pp. 12 and 13 (often strong ones,) to botl 
which he must attend. Becollecting this, he maj now farther use 
storm card, with his log, to judge how the Cjdone itself is travellj 
in the following manner. 

If it be supposed that the Cjclone is travelling from the S. E 
the N. W., it will be seen that, supposing the ship in any part of 
circle, this will give different changes of the wind to what would oc 
if it were travelling, say from E. N. E. to the W. S. W. An all 
ance being made for the ship's track between any two change 
wind, he will find that the line between the two points occupied 
the centre of the circle, will lie in a direction which is nearly t 
of the track of the storm ; and that in all which follows, he will o: 
do what he does when sailing in fine weather along shores of wh 
he has no exact chart : he takes the bearings of two head-Ian 
guesses their distance, and from his run lays down a sketch of 1 
trending of the coast. 

130. The track is estimated by projection, as in the diagn 
p. 118. 

Draw a small line through the ship's place at A, in the direction 
the wind, which we will call N. E., and another A B, from the sa 
point, perpendicular to it, or S. E., which represents about the be 
ing of the centre of the Cyclone from the ship, at that time, in 
Northern Hemisphere.* We can only gucM at the distance, wh 
we do by estimating it from the violence of the wind, the rapidit) 
its changes, and the fall of the barometer.f I should say, that fc 
strong gale, which would allow a good merchant ship to carry 
close-reefed topsails and foresail, we might allow 200 miles. Fc 
hard gale, in which the foresail could scarcely be borne, 160 or '. 
miles, and for a very severe gale, a still shorter distance. The veer 
of the wind, the increase of its force, and the fall of the baromei 
are of course more rapid the nearer you are to the centre, and so 
storms are also more violent and travel faster than others. 

* True, and not compass points of the wind, nhonld be used when the yariatio 
considerable, if it be intended to consult the chart, or the track estimated fixnn 
' compass, wind and course should be corrected for variation. 

t In Part V. I have endeavoured to lay down rules for making the rate qffou 
the Barometer a measure of the distance of the centre ; with what success the 88 
will judge* 
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Let us then put down 150 miles on this S. E. line, or from A to 6, 
for our present distance from the centre of the Cjcloney and in six 
hours afterwards let us suppose the ship to have made 54 miles on a 
South course, bringing her to C, and that the wind is increasing fast, 
but is still at N. E^ with the barometer falling, and every other 
appearance of bad weather. 

Mark off this run of 54' on a South line, and as the wind is still at 
I^.E., draw a S. E. line as before, which points again towards the 
centre. We have to consider now that we are probably nearer to it 
than before, for we know that it also, in these six hours, has been 
travelling to the Westward between 8 and 16 miles at the least, and 
the barometer has continued to fall, and the squalls are much more 
violent and frequent. Taking 12 miles an hour, or 72 miles for the 
six hours in the compasses, we find that this distance &om B will 
strike upon the S. E. line (which is the perpendicular to the wind's 
course, and now the bearing of the centre) at D, which we may thus 
take to be the new place of the centre. This, it will be seen, gives the 
Cyclone a W. N. W. course, which is a likely one, and places the ship 
now at only 58 miles from its centre. It is clear, therefore, that we 
are thus running in upon it, and though our distances are mere 
guesseSi they are, for the Bay of Bengal and the China or Carib- 
bean Sea, very strong probabilities, because of the continued fall of 
the barometer, and the great mass of evidence which exists to prove, 
that at certain seasons almost all their violent storms are Cyclones, 
and move from the Eastward to the Westward. 

I have placed on the Southern half of the Diagram a case wherein 
another ship, E, in the same tempest, at the same time, but at a dis- 
tance of 220 miles from the ship at A, may have the vdnd at N. W. 
first, and steering N. E. 54 miles, to F, bring the wind to West, be- 
cause the centre of the Cyclone travelling as we suppose, bears then 
about 82 miles North from her. From evidence published in my 
fourth Memoir, Jour. As. Soc. Beng. Vol. IX., there seems little 
doubt that the unfortunate ship Oolconda, which foundered with 300 
Madras troops on board, must have run from the south side of a 
hurricane into its centre, in the tyfoon Cyclones of 22nd to 24th 
September, 1840, in the China Sea, as I have supposed this vessel to 
be doing. See p. 97, § 104. 
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Scale lOCy to an inch. 



131. Again : we may suppose, off the coast of North America, a 
ship in Lat. 40° North, with a Cyclone evidently setting in at S. E. 
b. S., and that in a run of 6 hours, at 10 miles per hour, or 60 miles, 
to the "W. N. W., the wind has only veered two points, and become 
S. E. b. E., but has increased in strength very considerably and 
rapidly, and with a falling barometer. The projection of this will 
give us a Cyclone coming up £rom the S. Westward, as usual there- 
abouts, and we are thus right in its track. As it may in such a case 
be impossible or hazardous to scud on accoimt of sea and wind, and 
the dread of the dangerous shift, we have in such a case to consider 
what will he the proper tack to lie on ^ which will be shewn in the 
next section. 

132. In consulting his charts, and judging therefrom, and from his 
log, and the veering of the wind, what the probable track of a Cyclone 
may be, the seaman must bear in mind, that, first we have no ground 
for any certainty that the tracks of one year will be esacthf those of 
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another ; and next that while the tracks of some Cyclones on all the 
charts are laid down, so to say from the logs of a whole fleet of 
ships ; others, such as those near the Channel, some in the Southern 
Indian Ocean, Ac. are necessarily laid down from the logs of one or, 
at most, two yessels, and this often without either having experienced 
the shift by the passage of the centre over her, but in all cases from 
there being sufficient evidence to shew that the gale aooi a Cyclone 
travelling at dbout a certain distance from the ship on about a certain 
track. Our evidence for the tracks is, in &ct, of all degrees of cer^ 
taintyfrom carefrd estimation, based on reasonable proofi, up to 
what may fiEdrly be called mathematical certainty. 

183. The track of a Cyclone may be judged of also from the shift, 
though some seamen may be embarrassed in considering accoimts of 
storms by others, or from their own logs, to judge what teas the track 
of the storm from the sl^ of the wind at the centre, but nothing is 
more simple. It may be done by the eye with the Horn Card, and a 
little attention to the table of Cyclone-points at p. 107 ; but if exact- 
ness is required, it should be done by projection. Thus, I suppose 
in the Southern hemisphere, that a ship, lying to, has the shift from 

8. £. to North. See Fig. L 

rig. I. 
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Strike any circle, 01088 it with diameters, and mark on it the 
Cyclone or toind^omt (see page 107) of the Storm card for that h 
phere, which will be on the lower part of the left hand side, at A 
the 8. W. quadrant of the cirde ; then mark the North OyeUme^ 
which will be where the diameter to the right touches 'the cire 
renceat B ; join these two, and draw a parallel «,y, through thee 
of the circle. Measure off the angle B. y, ot its complement 
the fleur de lis to y, and it will give the compass track ; which ii 
case IB from £. N. £. to W. S. W. or from y to ;r, because the 
being fiwn the S. £. to the North, the Cyclone must have been mi 
to the left, or from B to A to strikb the ship first at A. 

Again : suppose in the Northern Atlantic a shift from S. E. 
to N. b. W. (See Fig. H.) 




Here, as before, A is the Cyclone point of S. E. b. E. (or com 
N. E. b. N.,) in the Northern hemisphere, and B of N. b. W 
compass W. b. S.) Join them, and draw the parallel x y througl 
centre of your circle, and the angle between the fleur de lis and 
the compass rhumb of the Cyclone's track ; and as the wind, 
time, was at first blowing from the S. B. b. E. you see the Cyc 
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mosfc hATO been iraoelUng up from the left hand or from B up to A, 
or cm a track ^om the S. 56° West to the N. 55° E. or from ^r to y. 
I need not add that the seaman in these essays must of course take 
the ayerage direction of his winds when the Cyclone is at full strength, 
before and after the shift. He will also understand how, without any 
Budden shift, when the wind has only veered rapidly with him, so as 
firom any one point to settle for some hours at another, it was tra- 
on a given track, and he was to the North or South of the 
»iitreythough no distinct calm interval occurred,which is often the case. 
134. It m&y appear at first sight to the old seaman, as well as to 
the novice and landsman, that we are a little hasty in deducing our 
opinions of the track from the shift of wind ; but I am fortunately 
^^i^bled to shew that in one instance, certainly, where the shifts have 
iu> doubt been most accurately marked, the track is perfectly defined 
hy the various shifts of wind of three ships exposed to the same Cyclone 
^^ 8^t of each other, but in different parts of the same calm centre ! 
This remarkable and highly interesting fact I derive from a series of 
^ga sent out to me by the Honorable the Court of Directors of the 
^ I. Company, which contains amongst others, the logs of the Elect 
"^Uider convoy of H. M. Sloop Stoift^ homeward bound from China, in 
^^ Korthem Pacific Ocean in July, 1797. In this Fleet, as quoted 
V Hr. Sedfisli), from Lynn's Star Tables, the H. C. S. Buccleugi 
"Was in severe distress, and the Swift foundered* in the second of the 
Cyclones which they encountered on the 2nd July (track c c on the 
Chart.) In the third of these, at noon on the 8th of July, the H. C. 
Ships Ovffhellsy Duke ofBuccleugh and Tatmton Castle were in com- 
pany and in sight of each other, in a tyfoon (Cyclone) from the N. 
Outward, when a lull took place, and at 2 p. h. a shift of wind, 
wUdilgiye below as in the three logs before me, and I note how such 
* Bbifl; for each single ship would give the track of the Cyclone. 

* And we can not only almost mark the exact spot where she did so, but we can 
My now to a certainty bj what error (for want of this our new knowledge) these brave 
ftttrts were loet to their countary I The whole fleet were scudding across the S. Western 
quadrant of a slow moving Cyclone under their foresails, and the Srvift was nearest 
totlie eentre. Thelndiamen mostly broached to and lost topmasts, rudders, lower 
vastly &c &C. The Sfvjft was never more heard of, and melancholy to relate, she had 
CO boaid the ciew of H. M. S. Pramdenccy wrecked on a coral reef some time before, 
i^ that altogether she is supposed to have gone down with nearly 400 souls on board! 



122 7\iek io lie to on. [Past IIL 

Qi»j« -w^i^A a* "W/w^ Shifted at about 2 p. m. Shewing 

Ship. WmdatNoon. after aluU to tot 

( W. b. N. 1 

(hffnelU. N.E. -j Veering rapidlj to VW.b. 1 

Buceleugh. North. S. W. * W. N. W. 

Taunton Castle, N.N.E. S. S. W. W. N. W 

136. If the young mariner desires a lesson for practice, tl 
capital one. He should strike a circle to represent the yortex 
Cyclone, say of 15 or 20 miles diameter on any scale. Then n 
Cttffhells at the N. W. compass^ which is the N. E. Oyclone p 
one side ; and at the E. N. E. compass, which is the S. S. E. ( 
point, and so on of the rest, and drawing the parallels as just dei 
he will have before him at once the proof of how truly the tal< 
track would have been told by each separate ship (to be betwi 
b. N. and W. N". W. accurately) in spite of their diflferent c 
and how nearly we may rely upon a well kept log to indict 
The apparent anomaly of the OujffnelTa log is rather a confin 
since it shews, either, that there were, what we have just des 
irregular gusts at the centre, or that she had drifted for a tii 
the Southern part of the circle. He will &rther observe in th 
of references to our Chart No. IV. that the Fleet was to the '. 
ward of these three ships, and the track (d d) is confirmed 
evidence of their logs to have been about North 65° West, < 
average of three days from the 8th to the 11th or 12th. And 
add, that in more than one instance where we have deduced the 
from the shift of wind experienced by a single ship, subsequeni 
mation has shewn us to be perfectly correct. 

136. Colonel Beid's Bule fob the propeb tack to xie ^ 
This is one of those great, but simple, results for which every t 
owes to this distinguished officer a deep debt of gratitude ; anc 
year and every new investigation proves the utility and beauty 
rule. I have already explained that the track or course of a s1 
considered like that of a river, and that looking to the mouth 
river, we call the banks of the river right and left banks, accor 
they then lie ; so looking to the quarter towards which the Cyc 

moving, we call the ri^ht side of the storm all that half of tl 

. 

* And the logs of the East India Ck>mpany'8 ships were in no respect in 
the best of those in the Boyal Navy. 
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posed drde, or ellipse, on otir right hand, and the left side all that on 
our left. 1 cannot do better here for my reader than to extract nearly 
what Col. Beid has said at p. 580 of the second edition of his work. 

' BuUsfor laying Sh^ to in JSitrrieanes, — ^That tack on which a ship should be 
laid to in a hmricane has hitherto been a problem to be solved ; and is one which 
seamen hare long considered important to hare explained. 

' In these tempests, when a yessel is lying to and the wind veers by the ship's head, 
die is in danger of getting stem-way, even when no sail is set ; for in a hurricane, the 
wind's force upon the ship's masts and yards alone will produce this effect, should the 
wind veer ahead, and it is supposed that vessels have often foundered from this cause. 

' When the wind veers aft as it is called, or by the stem, this danger is avoided, 
and aship then comes up to the wind instead of having to break off from it. 

' If great stomis obey fixed laws, and the explanation given of them in this work be 
the troe one, then the rule for laying aship to, follows like the corollary to a problem 
already solved. In order to define the two sides of a storm, that side will be called 
the right hand seihicircle, which is on the right of a storm's course, as we look in the 
direction in which it is moving, just as we speak of the right bank of a river. The rule 
for laying a ship to, will be, when in the right hand semieircle, to heave to on the 
etarifoard tmok^ a$ui when in the Itft hand eemieirele^ on the port tack in both hemi- 
epkeree.' 

' The first of the two figures inserted here is intended to represent one of the West 
India hmricanes moving from the S. E. b. S. to the K. W. b. N. in the direction of 
the great arrow drawn across it. The commander of a ship can ascertain what part 
of a circolar storm he is fklliiig into by observing how the wind begins to veer. Thus, 
in the figure, the ship which fiUls into the right hand semicircle, would receive tho 
wind at first about E. b. N., but it would soon veer to East as tho storm passed on- 
ward, and supposing her lying to. The ship which (aHa into the left hand half of the 
storm would receive the wind at first at N. £., but with this latter ship instead of 
veering towards East, it would veer towards North. 

' The explanation of the rule will best be made out by attentively inspecting the 
tvpo figures. In both, the htaok ehipe are on the proper tacks ; the white ships being 
on the wrong ones. 

' The second figure is intended to represent one of those hurricanes in South lati- 
tude which pass near Mauritius, proceeding to the South-westward. The whirlwind 
is supposed to be passing over the vessels in the direction of the spear head. It will be 
seen that the black ships are always coming up, and the white ships always breaking 
off; and that they are on opposite tacks, on opposite sides of the circles. 

' If hurricanes were to move in the opposite course to that which they have hitherto 
been found to follow, then would the rale be reversed, for the white ships would come 
np, and the black ships break off.'* 

* I have already (p. 1 15,) explained that the application of the law depends entirely 
on the knowledge of the track, and this, as here stated, he will constantly see ox- 
CBoplifleda H* P. 
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137. The ever memorable loss of the prizes taken hj Bodiitey, on 
the Ist of April, 1782, together with an immense number of merchant- 
men, and nearly all the men-of-war convoying the fleet, should not be 
passed over here, as affording a truly awful lesson of the importance 
of our science. From Mr. Esdfield's " Memoir" in the United States' 
Xaval Magazine, and a Memoir of Admiral Obaves, before me, which 
I think has been copied from the U. S. Journal, it appears that 
H. M. S. Bamilies, Canada and Centaur, of 74 guns each, with the 
Pottos Prigate, and the VUle de Paris of 110 guns, Olorieux and 
Hector of 74, Ardent and Caton, of 64 guns each, prizes, and a convoy 
which, even after those for New York had separated and the Ardent, 
Polios and Sector put back, still amounted to ninety-two or ninety- 
three sail, were overtaken by a hurricane^Cyclone, on the 16th of 
September, 1782, which increased rapidly from E. S. E. The fleet 
fiilly prepared for bad weather, hove to, but imfortunately on the 
starboard {which was the wrong) tack, for at 2 a-h. on the 17th, when 
in about Lat. 42^° North, Long. 48i° West, the whole fleet were taken 
aback by a shift of wind, evidently of terrific violence, to N. N. W.* 
The BomiUes, Admiral Gbayes' flag- ship, lost her main, mizen, and 
fore-top-masts, was pooped, and apparently ia danger of going down 
stem foremost ; and the following day shewed that many of the men- 
of-war and of the-merchantmen also had been as ill treated, for there 
were " signals of distress everywhere." The Cyclone continued at 
N. W., and before it left the helpless fleet, the whole of the men-of- 
war, except the Canada, had foundered or were abandoned and de. 
stroyed ; and so large a proportion of the merchantmen that this is sup- 
posed to be the greatest naval disaster we have upon record. Upwards 
of three thousand seamen alone are computed to have perished by it ! 

The track of the Cyclone appears from the shift, E. S. E. to N. W.t 
to have been one travelling to the N. E. b. N. about five degrees to 
the Eastward of the termination of Track B on Chart 1., and though 
it is true the men-of-war, as well as the prizes, were in a deplorable 
state, yet no doubt the tremendous shocks and consequences of dis- 
masting, pooping, and the like, added not a little to their danger ; for 

* Observe that this is nearly oar Fig. II. at p. 120. 

t The first gust mentioned as from N. N. W. I take to have been an incorving 
wind at the centre, and that these are the average points. 
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it {b said of the Gentaur^ that the Admiral was thrown out of 

cot by the shock ! If, with the wind at E. S. £., sail had been cai 

to the STorth but some fifty or a hundred miles, the centre would 1 

passed by without reaching them, and heaving to on the larboard i 

for they were on the left side of the track, would have then g 

them a common gale, drawing aft till it ended with one at W. N. 

or a fJEur wind. The young sailor should make another lesson of 1 

138. SoiTDBiNG OR HEAYiNa TO. Every seaman of course be^ 

by considering this question with reference to his sea-room. In v 

follows, I shall suppose throughout that he hoe sea-room, and 

either because he has a fSur wind in the Cyclone, or because he w: 

to profit by at, or wants to get out of its way, or has a leaky or cz 

ship, making lying to dangerous, he desires to scud, or wishes to k 

what he had better do. He has also of course by this time a cor 

notion of how the centre of the Cyclone bears firom him, and for m 

parts of the world what are the usual tracks, or he has calculi 

pretty nearly what the track of the one he is engaged in is, from 

previous run and the veering of the wind, ^ shewn at p. 117. He 

now to consider if he is, with relation to these ttoo data, the beai 

of the centre of the Cyclone and its track — 

A. Behind it. 

B. On either side of it^ at about right angles to its track. 

C. Before its track. 

Now (A.) his precautions must be directed if behind the Cydo 
In scudding* 

(1.) Not to run into the heart of it. 

(2.) Not to run too far before and then gradually across it. 

(3.) Not to lose the advantages he may derive from it. 
In heaving to^ 

(1.) To do so on the right tack. 

(2.) To be careful when bearing up not to overtake it again, i 
therefore — 

(8.) Not to bear up too soon. 

• Sailon will note that I use the word scudding in this paragraph, and uideed i 
where rather loosely, and sometunes ahnost unproperl/, as nothing but sailing ^ 
the wind right aft, or two or three pomts on the quarter, sliould m strictness be ca 
scudding, but for shortness sake I have not been particular. 
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Or (B.) his precaution if on one Me of a Cyclone at about a right 

angle to its track must be, 

h. icudding^ 

(1.) To send ioiih it, but Hot to edge too far into it — t. e, to 

keep at a safe distance from the centre. 

(2.) Not to over-run it, and be thus led to cross into, and before 

it, if he has not full sea-room, and time to do so. 

Jfi heaving to, to do so on the right tack. 

And (C.) his precautions when he/ore the track of the storm must 

be in this, which is the most difficult case, for it is that of a Cyclone 

** coming down" upon him, (see p. 91.) 

jfo teudding, 

(1.) To be careful that he can do so in a direction which will take 

him out of the way of the centre. 

(2.) That he has full time (allowing always at least from ten or 

fifteett to twenty miles an hour for the Cyclone's rate of travelling,) 

*o get out of the way of the centre. 

(8.) That if already in part, as it were, out of the way of the focus 

(»• «. when there is every probability that it will pass near but not 

<^him) he does not by scudding, put himself more fully in the way 
ofit. 

(^•) To see if, by hauling up (should wind and sea, and the condi- 
tion and qualities of his ship allow of this), and then heaving to when 
^ Cyclone by approaching becomes of full strength, he cannot get 
wher towards its border, and thus more surely at a distance from the 
^"'^gepous central focus. 
A heamng to, 

(1*) To heave to on the right tack for the shift and for " coming 
^P'* to the wind as it changes, instead of breaking off. 

(2.) When the calm centre reaches the ship to keep the vessel's 
^ the right way to avoid being taken aback, if he can do so. 

139. The following diagram of a Cyclone in the Northern Hemi- 
, sphere, travelling to the E. N. E. as in the Northern Atlantic, will 
ihew this more distinctly. In it the ships A, H, J, M, on the outer 
orcle at the four cardinal points are pursuing safe tracks round the 
Cydone ; the ship M having carefully, but at some risk of course, to 
cross in front of it. 
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In the next circle, O, T, XT and V, finding themselves too fa 
are all doing their best to get out of the Cyclone circle, as thei 
derstand their position and have plenty of sea room. 

But Wt X^T, and Z are all •* carrying on*' to get farther int 
and while W, 7, and Z are standing right in. to cut o£f the cent 
they can reach it in time, Xis chasing it as hard as wind and aei 
allow him, and will rim on till he broaches to, and is dismastc 
upset. 

We may call S one of that class of the old school who still t 
that " you should always heave to in a hurricane," and we seeth 
has done so— on the wrong tack, and will just drift into the o 
as it passes, and be taken aback by the shift from the Korth. 

140. If the page be held up with the face of the cut to the \ 
it will then represent on the reverse a Cyclone in the Soul 
Hemisphere, travelling to the "W. N. W.,* the letters disiinguh 
the ships being chosen so as to appear rightly placed when so Ic 
at also. 

141. It will perhaps be useful if we try to give an extract 
the imaginary logs of each of these ships, and this will not I 
much pure invention as the reader may at first su^j^se ; for 
lieve that, either from my own materials (published and unpublij 
or those of other writers on the science, I could produce instant 
every kind of management and mwmanagement which I shall hei 
down. 

Loo OF A {bound to the Southward). " Finding the wind, 
and squalls increasing rapidly with a falling Barometer, and al 
signs of a Cyclone, of which the centre is to the South of us, 
up to allow it to pass," &c. 

Loo OF I {hound to N. E!), " We have a Cyclone evidently 
ing to the North of us. Kept away East to allow it to pass, 
not to approach too near to the centre." 

Loo OF M {bound, to the North). " After all due calculation 
of opinion that we are so far in the direct track of the Cycloi 
the W. S. W. of us, that we have yet time safely to cross in fro 
it. All hands called, head braces stretched along, good hands t 
helm, hatches battened down," <Sbc. &c. 

♦ Though tliis is an unusual track there. 
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Loe OF R (bound to the U. 8. U,). " Ab we are evidently over- 
taking the Cydone, bore up South to get vrell on the S. Western 
quadrant before hauling up, so as not to plunge farther into it. 
Tremendous confused sea while crossing ; no doubt from the wake of 
the Cyclone." 

Loo OP T (bound to the U. iiT. E.). '' Oale and squalls becoming ter- 
rific, with a fearful sea and Barometer falling ; bore up to run fiirther 
out of the Gydone circle." 

Log of JT (bound dUo to the U. N. JE). ^' Gale and squalls exces- 
sively severe, out the vessel behaving beautifully and steering to a 
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quarter of a point . At 1 a.m.. in a torriflc squall, the wind 

shifted to S. S. E., which brought us by the lee. Before the helm 
could be put over and the head yards braced round, we were driving 
astern at a frightful rate against the former sea ; paid off, but in a 
few minutes had lost main and mizen masts," <&c. 

Log op T {hound to the N, E,). " Tremendous gales and sea. At 
9 A.M. it fall calm with a sea which was riBing in mountain peaks on 
all sides of us, and running in every direction. Ship perfectly un- 
manageable. At 11 A.M. a terrific burst of a hurricane came down 
with a roaring noise like thunder, taking us flat aback. Bowsprit 
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and foremast went in one heavy plunge, and tiuding the vessel would 
not pay off, and was pressed down with the lee gunwales far below 
the water, cut away the main mast," &c. &c. 

Loo OP Z (hound to the N, N, TV.). " Finding it impossible to run 
any longer, though dead before the wind, hove to on the starboard 
tack. At 11 A.M. a sudden shift of wind from S. S. E. to N. N. "W. 
taking us flat aback, lost topmasts, boats, booms, and every thing on 
deck," 

Liijo OP W (hound to the 8. 8. W.). " Bunning under close-reefed 
main and fore topsail and main trysail, broached to by a heavy quar- 
tering sea ; lost topmasts, sprung main and foremasts, 3 feet water 
in the hold. Head of the rudder split, and two of the rudder pintles 
goue," &c. &c. 

Loo OF 8 (hound to the 8outh Eastward). " Gale very severe ; 
every sign of an approaching hurricane. Hove to, &c. In a few 
hours calm with shift throwing the vessel on her beam ends against a 
heavy sea, and obliging us to cut away mizen mast," &c. 

142. Tlie mariner (I mean the careful man who conscientiously 
endeavours to do his duty to his country or his owners) will now, I 
hope, easily see how simple it is, first to ascertain his position with 
respect to the bearing of the centre, and then what line of manage- 
ment it will be best for him to adopt ; and he will no more consider 
the time as lost in these brief calculations than he would that which 
at the approach of a dark stormy night, near a dangerous passage, 
he devotes to weighing carefully whotlier it will be better to stand 
on, or to heave to, or work to windward, or anchor. 

143. I desire to be understood by those who may read and oon- 
nder all this, and indeed for the whole of this work, that I- quite ap- 
preciate, and fully allow for, the differences between the smart and 
well-found man-of-war, with her well-disciplined and numerous crew, 
ftnd her tried and trained officers, and the ill-found, half-manned mer- 
chantman, with her best hands on the sick list ; or (I grieve to say) too 
often her grossly insubordinate, or incapable officers and ship's com- 
pany : and I am well aware how safely the commander of the first 
can calculate upon his officers, his men, and his sliip, to the hour and 
the minutC| and how little the la^t can venture upon the chance tliat 

k2 
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in two or three hours he may have far worse, or better, weather; 
but writing for all, I explain as clearly as I can the danger and the 
prudent course, and each must calculate for himself what his ship, 
his officers, and his crew can bear and do in the hour of need* if it 
comes. 

144. The use of the Tbattspasekt Hobk Cards. To explain 
this, I suppose I have to shew them for the first time to a plain Sea- 
man, or to a very young Officer who knows nothing about them, and 
by following with a little patience the steps laid down in the follow* 
ing lessons, there are none who will not, I trust, be able quickly, not 
only to understand it themselves, but to explain it to others. 

145. Clearly to understand the Horn Cards the learner^ should 
first consider one of them attentively, when he will see that in the 
middle the eight points of his common compass cards are laid down 
to guide his eye, but that the circles represent the winds as they may 
be blowing in a Cyclone, and that these winds are always as tangents 
to the compass points. Thus in the Northern Hemisphere the N. B. 
wind is marked at the N. West point of the compass, and so on. It 
is this confounding the wind points (or wind tangents) with the com- 
pass points on the storm-card, because they are both on the same 
card which sometimes confuses a learner. 

The first and most useful lesson the plain seaman can give himself 
in this new science is, to obtain the habit of considering that all 
winds may be, and many certainly are, not blowing in straight ttnes^ 
hut in curves. This is not so easy ; for we are aU habituated from 
our childhood to consider the wind both as blowing, "where it list- 
eth," and also in a straight line from one point to another,* so that 
we are a little puzzled when we must think of the (apparent^) 
straight lines shewn by our dog-vanes and weather cocks, or by the 
trim of the sails of a whole fleet, or the furious gusts of a squall or 
hurricane^ as only parts of a great curve. 

The best way to form a good notion of this is to take a common 
map of any kind, on a large scale, say on that projection on which the 
parallels of latitude are great curves, and put a dot on one of the pa- 

* Just ai we talk of the level of the sea, many landsmen using the word as if it 
applied to a horizontal and not a curved sorfaceof about eight inches to mile. 
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nUab fiir your ship^s place. Now, putting the hands, or two pieces 

of paper, so as to cover a parallel of latitude all but an inch, or half 

an inch, on each side of your dot-ship, jou will ^readily see then how 

^ke folks on board of her might suppose and affirm their wind to be a 

Btraigfat line, just as you do at sea of your wind; and yet you can see 

^^^Bt it is part of a great curve which might be also part of a circle of 

several hundred miles in diameter. It is indeed supposed by Frofinuor 

I^TX and Mr. Bbdfixld that all winds form drcuits, which would 

make them aU curve in some part, if not in the whole of their courses.* 

The next lesson to give one-self is this. When you have obtained 

tlie habit of recollecting that the wind, though apparently blowing in 

^ straight line for you, is, or may be, really blowing in a curve form- 

>i% part of a circle or ellipse, to consider then on what part of the 

^*9^ele or ellipse you are P Say the wind is at North; you may suppose 

According to the hemisphere you are in, that you are on the East or the 

^W'est side of a circle ; and so on of every other wind, as in the tables 

giren in. pages 105 and 107. 

IM'aVmg marks for ships* positions on a sheet of paper or an old 
Charts and putting the Transparent Card over them, so as to see by 
^ hew the centre hears from the ship, is the next lesson, and will be 
found highly useful, for it is not every seaman who has the habit of 
considering his present wind a minute tangent line only, and the 
CQ&tre of a storm lying, according to the hemisphere he is in, at a per- 
pendicular from that tangent. The habit of thus considering the 
^^ind, is what will give the plain seaman a complete understanding of 
the theory. He can always refer to the table in p. 105 to see if he is 
cotrect, and he will find it to be a sort of '' boxing the compass at 

* If we suppose a Cyclone of 800 xnileB in diameter and thns (in round nunben) 
a Htde more than 900 miles in circomference, and 32 ships placed round the circum- 
^Brenoe, each with a wind one point different fixmi its neighbour, they would still be 
^ ndles apart. Many of the gradual changes of the wind from quarterly to a-beam, 
cioie-hanled, and breaking off from the course, are probably owing to these circuital 
^inds as the ship runs on, though in fine weather. There U no doubt that in tropical 
*otnilri«f the wind it qften blowing in circular vortices though not riting to the force 
tf a ftorm. This remark, which I now print in Italics, closed the note in the first 
^^tion; and again, while I was writing this in India, Col. Rbid was collecting nn« 

4(^Ued proofii of it at Bermuda. See Fart VI. Miscellanea. 
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right angles," which every one has not got. If whenever you look 
at the dog-vane or a weathercock you make a rule of considering 
the wind also as a tangent line to a circle, in either hemisphere, you 
will quickly master this difficulty, " How is the wind, Mr. — ?'* 
** S. S. W., Sir," (and if it is part of a Cyclone in the 

So'Sh^ } Aemwp^^ the centre hears J j, g ^^ '^of us,) 

The next lesson is to move the Storm Cards, each in their own 
hemisphere-^for with them you have the hurricane in your hand recol" 
lect — over an Island, or a fixed mark of any sort to represent a ship 
lying to, on a Chart, and to notice how the effect of a vortex of any 
size, if so moving, would produce the changes of wind, of which wa 
read ; supposing always that we move the Storm Card along the right 
track :* As across the Leeward Islands from the S.E. ; along thjE 
Coast of North America from the S.S.W. or S.W. ; in the Chine 
Sea from between N. E. and S. E. to the S. W. and N. "W. &c, ; foe 
as will be easily seen, if the track of the Storm varies, the changes qm 
the wind also vary, and if in either hemisphere a storm came, for ii=: 
stance, from the West instead of the East, the changes would 1= 
exactly opposite.f 

The seaman should next mark off a ship's place, real or supposes 
with her run or drift for any given number of hours, and then, mnv it — 
up the Storm Card near, or across this, observe how the motion oft^H 
Storm a/nd this run or drift induce different, or more rapid, change* 
the wind, or take a ship out of, or run her headlong into a Sto 



• The seaman and student will find it convenient to have two bullets flatt&-n 
and covered with silk and a piece of narrow red tape about 18 inches long, stitcli 
to the inner side of each ; these may be laid down in anv direction on a Chart, xs 
will represent the tnu'Jc of the focus of a storm very distinctly as a sort of *• Liri< 
mischief/' over which the Card may be conveniently moved at pleasure, andl t 
changes periectly noted. 

f He should next mark off two ships* places, and move his Storm Card so as 
pass the centre between them, noting how the wind will veer with each ship, thoo- 
the whole hurricane is turning according to the Law of its hcraLsi)here. If he 
these down on a piece of paper he ^vill see at once how the contradictory accon*^ 
of winds veering and '* backing round," as it is called, are perfectly true, though C^ 
uow inexplicable. See Diagram at p. 14. 
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'^^^OBe preliminary lessons may appear trivial, but they are not so ; and 
the seaman who will give them a little attention, will find great ad- . 
^'SQtage from so doing. I need, I hope, remind none that when bad 
weather is coming on they will have other matters to attend to than 
studying then the applications of the Science ; and that it is the cool 
*i^d patient consideration of emergencies in fine weather and at leisure 
^^t makes the able and ready seaman when a crisis arrives. 

If a small hole is drilled at the centre of the horn card, just large 

ctiough to admit the point of a pencil and a mark be made on a sheet 

^ paper to represent an island or a coast town, or a ship hove to, and 

tile wind's place at the outer circle of the card, be put over this, while 

^ pencQ point is held in the hole, it will be seen how in moving the 

BO as to make the successive changes of wind pass over the Island 

nfor it allowing for the drift if a ship is supposed) the pencil point 

'^•ill trace out the track of the Cyclone's centre. 

XiiL I now proceed to apply all this by practical lessons in various 
of the world for the uses of the Storm Cards on Horn, which 
be found in the pockets of the covers ; one being for the Northern, 
other for the Southern hemisphere. 
^Pfae following rules must be borne in mind : 
X. — The card may be supposed to represent any sized storm from 20 
^^ 500 miles in diameter, and as many more circles may bo supposed 
^^ be added to it as may be necessary to suit the scale of the chart. 

2. — Thefleurde lis must always be kept on the magnetic meridian 
^hon using it. 

B. — It is always to be placed so, that the wind^s pUice (or Cyclone , 
-^oint) b over the ship's place, 

4. — It is to be moved as required along the known, or estimated, 
^^ck of the storm. 

147. Special examples foe tub use of the Stobm Cabds. 
•^ob the West Indies. — Mark off the place of a ship in Lat. 16^ 
Korth, Long. 60° West, and suppose her bound to Trinidad. 

The weather and barometer indicate the approach of a hurricane or 
•evere gale, and the wind is at E. b. N. 

Now place the Card so that port of the outer circle which lies be- 
tween East and E.N.E. may lie over the ship's place, and it will be 
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seen that if thia is a Cyclone* the centre of it bean S. b. E. or Hurt 
dbouta from you.f 

• Next you Imow (see p. 28 and Chartl.) that it is hereaboats that th 
West Indian, Atlantic and American coast stonns seem to take theii 
rise, and that they travel from hencci as far as yet known» on a trad 
to the Northward of West, but rarely so far so as North-west W.b. N 
or W. N. W. then, is probably about its track, and fifteen or eighteei 
miles its rate of taiUng in that direction. 

I suppose your sea to be not yet very heavy, so that with the wini 
at E. b. N. and every chance of its becoming more NortheYly, you 
ship sound, and crew hardy and smart, with plenty of good helmsmei 
amoDgst them, the temptation to run on is very great ; but yon set 
also in a moment that, if you do, you will cross before, within, or clow 
behind, or at the very centre of the Cyclone, and that you will thus 
as it were, thrust yourself, if not into the jaws of destruction, cer 
tainly into a useless peril4 Now as no man runs his ship headlong 
into a waterspout when backing his main-yard for ten minutes cai 
keep him out of it, your prudent course is to lie to, and allow tiu 
Cyclone to travel past you, and the rise of your barometer and thi 
gradual veering of the wind to the Southward of East will shew yoi 
that it has done so, and all you have then to be careful of is, whei 
standing on, not to overtake the Cyclone, should it by any chance In 
a slow moving one : see p. 126 for your various considerations anc 
chancea.§ 

* The fill! of the B&rometer and the appearance of the weather are in aD oommn 
cases gnffident to distingauh it from the trade rising to the strength of a gale, a 
trade winds and monsoons sometimes da 

t 2%«rfa&mM, because there may be some irrogolarity or incnnriiig of the wind 
see p. lOS. 

X Ton win see also that supposing even that yon get safely through or past Un 
centre by ** dashing at the hturricane,** all yon gain on one side of the storm cirdt 
yoa lose on the other, as the winds become Westerly I 

§ It requires, indeed, some little confidence in this kind of knowledge for a Com 
mander to bring himself to what is called ** throwing away a fair wind;" and men 
than one has told me, after being severely damaged, that though they suspected fron 
the Law of Stonns that they were running into mischief, yet they could not resolvi 
to lose a chance where others might push on and laugh at them ; and many, Uk< 
myself, may hare heard betwe^ 30 and 40 years ago, ** the Captain's BanrntUr 
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14B. Suppose your ship in 1&^ North and 72° West with all ap- 

peannoes of a Cydone, the wind at W. N. W.> and she is bound to 

Gtrenada. Mark off her place, and lay the W. i\r. W. of the Horn 

Card over it ; and you see at once that is a storm of which the centre 

lies about N. N. E. from you, $. e, between you and the shores of St. 

Domingo, which it is probably then ravaging ; and you moreover see 

that^ for you, it is a fidr wind by which you may safely and surely 

profit; hauling first a little to the Southward to be sure of a good 

(^hg from the more violent and dangerous part, and also to get room 

to keep away a little if the sea should be heavy when you get on the 

8. EsBtem quadrant of the Gydone, when the wind, as you see, will 

bialtotheS.W. 

149. Suppose you are bound frofti New Orleans to the Havannah, 
vA that at a day's sail from the first port you begin to have a falling 
Baiometor, a heavy sesi squalls^ gloomy weather, &c. and " half a 
gale" fnm E. N. B. 

^nth the old Imowledge we should all, certainly, " carry on" to this^ 
and keeping the wind about a point before the beam, push on for our 
port under double reefs, with a close look out on the steerage. But 
plan the Storm Card on the chart, and you will see that if you do 
^ 70Q wiU be rapidly plunging into the Cyclone. 

Bat f ou need not therefore heave to, for you will note that the 
hutricanes hereabouts all travel between the E.N.E. or N. Easterly 
to North and even N. Westerly. It is dear then that you can profit 
h^ ^ mUng round it^ i. e. keeping away West, W. S. W., S. W., 
8* 8. W., and South, as your Barometer guides you, and thus make a 
earve round the heel of the storm, and which will not be a large one ; 
^uU\B probably flying ten or twenty miles an hour on U9 track 
while you are, in the beginning of the storm, and if the track be one 
to the Eastward of the meridian, going wholly the other way, the wind 

ftki i(f wind** grumbled over, when reefing top-sails by its warning; and even hii 
lonan and CliroooineteTB sneered atl It seems that, with seamen especiallj, all 
■nfiil knowledge has to force its way throngh this dislike of novelties. One would 
give something to know what the good old first-rate obserrers with the Astrolabe 
sad Qoailer Staff and Davis* Qoadraot, said of the '* looking glass gimcrac^ 
«e «all HadkT'i Qoadiaiit? 
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will veer at first so rapidly, if the track is to the Eastward of 
meridian, that you will be surprised to find how soon your East 
gale is at North, N.W and West, just as your Storm Card sb 
If however it should be one of the Cyclones which, like M, L c 
have tracks to the Westward of the meridian, it is evident that 
may be merely scudding with the storm, if its track is very Westi 
or crossing the track before the centre, and perhaps much too ] 
for safety. This will be quickly known by the veering or steadij 
of the wind (see p. 116) and if it is supposed that the track U or 
these, the plan is to heave to on the starboard tack, being in the r 
hand semi-circle. 

150. In the Nobthebk Atlantic. A ship fropi Boston bo 
to Bermuda at 200 miles S. E. of Cape Cod, meeting a N. Ea8t< 
gale with a falling Barometer and other indications of a hunic 
Cyclone wiU clearly understand also why she has her choice of : 
ning into the heart of the Cyclone, at the risk of being dismaste 
upset, if she persists on her direct course as long as she can stand 
or of sailing round the Western edge of it, and thus at the expen< 
a littla curve in her track making a fair wind for her whole voyag 

161. Colonel Eeid has given- in his work the following: whit 
copy entire, as affording the seaman both for that and other quar 
of the globe an able instance of how we may in time profit by 
enlarged view of the practical utility of the rules of our new scie; 
Every reflecting and experienced seaman must recollect his disappo 
ments (and often his losses, at least of time if not of money) at ^ 
ing his fiair wind gradually become a foul one, and not a few i 
recollect by how many theories and assumptions they have en( 
voured to account for these apparently capricious veerings. 

A NOTE. 

On tJie Winds, as ivjluencing the tracJis sailid hy Bermuda Vessels; and o\ 
advantage which may he derived from sailing on Curved Courses when meeting 
Progressive devolving Winds, 

" In high latitudes the prevailing atmospheric currents, when undisturbed 
westerly, particularly in the .winter season. As storms and gales revolve by a 1 
law, and we are able by observation to distinguish revolving gales from ste 
blowing winds, voyages may be shortened by taking. iidvantagc of them. 

** The indications of a Progressive Revolving Gale, aFO a descending boron 
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with a r^olarly veering wind, or with the wind changing suddenly to the opposite 
point 
•* In the Northern hemisphere Storms revolve from right to left, thus, \^) 

•• In the Sonthem hemisphere Storms revolve fh)m left to right, thus, (\y 

•• The indication of a steady-blowing wind which will not revolve, but blow in a 
straight-line direction, is a high barometer remaining stationary. When the steady 
wind blows from either pole, according to the side of the equator, the atmo8})hero 
will bo both dry and cool. An. increase of warmth and atmospheric moisture, are 
indications of the approach of a Progressive Revolving Wind. 

•* Sailing Jrom Bermuda to New York. — Thefirsthalf of a revolving gale is a fair 
wind from Bermuda to New York, because in it the wind blows from the east ; but 
the last half is a fair wind fh)m New York to Bermuda. During the winter season, 
most of the gales which pass along the coast of North America are Revolving Gales. 
Vessels fh>m Bermuda bound to New York, should put to sea when the north-west 
wind which is the conclusion of a passing gale is becoming moderate, and the baro- 
meter is rising to its usual leveL The probability is, more particularly in the winter 
season, that, after a short calm, the next succeeding wind will be easterly, the first 
part of a flresh Revolving Wind coming up from the South West quarter. 

'^ A ship at Bermuda bound to New York or the Chesapeake, might sail whilst 
the wind is still west, and blowing hard, provided the barometer indicate, that tliis 
West wind is owing to a Revolving Gale which will veer to the northward. But as 
thensoal track which gales follow in this hemisphere is Northerly or North-easterly, 
such a ship should be steered to the Southward. As the wiud at ivcst veers towards 
norih-west and north, the vessel would come up, and at last make a course to tlio 
westward, ready to take advantage of the east wiud, at the scttiug in of tlic next 
Revolving Gale. 

*' Sailing from New Yorh to Bermuda. — A vessel at New York and bound to Ber- 
muda, at the time when a Revolving Wind is passing along the North American 
cosst, should not wait in port for the westerly wind, but sail as soon as the first ix)r- 
tion of the Gale has passed by, and the N. E. >\ind is veering towards north ; pro- 
vided it should not blow too hard. For the north wind will veer to the we^tfcard, 
and become every hour fairer for the voyage to Bermuda. 

** Sailing between IIal\fax and Bermuda. — A great nimibcr of gales. pass along 
the coast of North America, follo\ving nciirly similar tracks, imd in the \\ inter se^ison 
make the voyage between Bermuda and Halifax very boisterous. These gales by 
revolving as extended whirlwinds, give a northerly -w'mdi along the shore of the Ame- 
rican Continent, and a southerly wiud on the Whirlwiinrs opposite side far out in 
the Atlantic. In sailing from Halifax to Bermuda, it is desirable for this reason to 
keep to the westward, as affording a better chance of having a wind blowing at 
north, instead of one at so\Uh ; as well as because the current of the Gulf Stream 
sets Teasels to the eastward. 
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<* From Barbadoea to Bermvda.^Whea reutHa ooming from Borbadoes oi 
ndghbouring West India Islands, sail to Bermuda on a direct coarse, they someti 
fall to the eastward of it, and find it rerj difficult to make Bermuda when west 
winds prevaiL They should therefore take advantage of the trade winds, to m 
the 68^ or 70^ of West Longitude, before they leare the 25^ of latitude. 

** SaiUngfrom England to BenMtda. — On a ship leaving England for Benm 
instead of steering a direct course for the destined port, or following the ufual p 
tioe of seeking for the trade winds, it may be found a better course, on the settiiiq 
of an Mtfforly wind to steer west, and if the wind should reer by the touth towi 
the wutj to continue on the Port tack, until by changing, the ship could Hi 
course* If the wind should continue to veer to north, and as it sometimes does e 
to the eaaiward cfnarih^ a ship upon the starboard tack might be allowed to e( 
up with her head to the westward of her direct course. On both tacks she wc 
hare saOed on euirvod linsij the object of which would be, to carry her to the w 
ward against the prevailing wind and currents. There is reason for believing i 
many of the Revolving winds of the Winter season originate within the tropics: i 
that ships seeking for the steady trade winds, even further south than the tropii 
that period of the year, will frequently be disappointed. How near to the Equi 
the revolving winds originate, in the winter season, is an important point not 
sufBoiently observed. The quickest voyage from England to Bermuda thereli 
may perhaps be made, by sailing on a course composed of many curved lines, wt 
cannot be previously laid down, but which must be determined by the Winds i 
with on the voyage, lliis principle of taking advantage of the changes of Bevolri 
Winds, by sailing on curved lines, is applicable to high latitudes in both hen 
pheres, When ships are sailing westerly." W. B 

Oovomment Houae^ Bermuda^ 2\tt Marchj 1846. 

152. While correcting this, I read the account of the Che 
Western Steamer committing the old blunder of steaming into a Cydo] 
in the Atlantic Ocean, in which she was nearly lost. She had it i 
ginning at S. W. and veering gradually to N. N. E. Her drift 
distance steamed, in the interval of 36 hours is not given, but it 
clear that she was on the South side of a Cyclone travelling abo 
from West to East, taking her to have steamed and drifted about 1< 
miles to the N. W. 

In the same Cyclone a Eoyal Mail Steamer from the West Indi 
to Bermuda having met the Cyclone on her track, slacked her spei 
to allow the centre to pass her, and made a hii wind of its southei 
quadrants to her port. . 
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153. A yessel from Europe, bonnd, say to New York, meets with 
a strong S. S. Easterly gale and falling barometer, about the meridian 
of Bermuda. Here the seaman will observe, by the tracks and his 
Storm Card, that he is on the Eastern side of the Cyclone, which is 
travelling towards him on an E. N. E. or North Easterly course, and 
that if he stands on he will inevitably meet it. To run off to the 
N. W. till he has brought the wind to at least E. N. E. or N. E. and 
his barometer is rising, would be the means of getting out of the way 
of the centre ; but it is very uncertain what are the sizes of the Cy- 
dones hereabouts, and the distance he might have to run ; most seamen 
will probably therefore prefer heaving to and allowing the centre to 
pass them, when the wind will become a fair one.* See what has 
been said before at p. 30 on the tracks and for the sizes of the Atlantic 
Oydones during the winter gales, see also Chart No. I. 

154. Coasts Ain) Seas of Etjbope. If I venture to give any 
examples for these parts, it is rather with the hope of exciting the 
attention of seamen to the subject, than as founded upon any positive 
knowledge which wo as yet have. It is probable^ as before stated, 
(p. 34) that the great Atlantic Cyclones sometimes reach the coasts 

* It has been noted before that these sitoations, when a ship is directly on the 
srerage track of the Cyclone, are those of the greatest difficulty on two accounts. 
It is difficult to say beforehand, unless great attention has been paid to the run and 
Toering of the wind, on which side of the track the vessel is ; and the rate of travel- 
ling is here a serious question on which everything depends, and it is difficult there- 
foe to judge if by running off for a few hours we shall really be getting farther <mt 
of the way. In the instance given above, the centre bears about W. S. W. and the 
track may be due E. N. E. or N. E. If it be only E. N. E. there might be time to 
erofls in front and round the Northern verge of the storm ; but if it be travelling N. E. 
the wind and sea may become too heavy to allow of standing on, and the run made 
would ihen only have brought the vessel directly into the path of the focus ; with the 
^«r«inlyMfii«ft of hcT Sail, If she meets it unexpectedly. Nevertheless there may be 
many cases, snch as urgent service, chasing, and the like, in which the sails, and even 
the chances of the masts going with them, are not w(^th considering, and it is there- 
foe proper that the seaman should have all the resources and the risks before him, 
fo it ifl not impossible that a case might occur in which he might by clever manceuv- 
ring hiffict a share, at least, of the latter on an enemy. Every experienced officer 
em tell how often m coast enusmg the chase escapes by her superior knowledge of 
the wiodt and cmrenta. 
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of Spain and Portugal, and that their Northern verges extend to th< 
coast of Ireland as shewn on Chart No. I. 

We have also authenticated examples of true circular Cyclonei 
passing over Great Britain, and of small hurricane-like storms, bot 
as to force and veering, prevailing between the Chops of the Channel 
and Madeira, but of the storms of the inland seas, such as the Medi- 
terranean, ^gean, Baltic, &c. we have no defined accounts, thougkm 
their suddenness and severity render it most desirable to learn if they 
bo Cyclones or not. I shall thus merely adduce cases in which the - 
seaman may use the Storm Card *' to consider with," and then if hi* 
experience should justify it, guide himself by the help which they afford. 

155. I suppose a vessel bound into the Channel in Lat. 47° North 
and Long. 20» West, with a smart gale which has veered from East 
to E. N. E. and a sufficient fall of the barometer to induce the sup- 
position, that this may be a Cyclone travelling towards the Channel 
or Bay of Biscay. 

The Storm Card wiU shew forthwith that the centre bears S. S. R 
X)f the ship, and though with the wind at E. N. E., if the ship can 
atand on the port tack, S. E. would offer most advantage, this may 
be leading her to keep company with the Cyclone and get worse 
weather ; it may be therefore well to consider if standing 50 or 100 
miles on the starboard tack, or due North, may not be the safer plan ? 
and the barometer here will soon shew if the distance from the centre 
has i;icreased. 

If heaving to be found necessary, from stress of weather, then the 
card will also shew that being on the port side of the track of the 
Cyclone, which may have come up from the Bermudas, and in all pro- 
bability is travelling to the E. N. E. or N. E. the port tack is the one 
to heave to upon, and that the wind will draw aft and not forward* 
It will also, by moving it along an average track, warn against the 
error of running again into the Cyclone when it has passed by ; which 
may be avoided by keeping a little to the Southward, and if possible 
on the South-western quadrant of the Cyclone, where the wind is 
from N. W. to West. An outward-bound vessel, from Europe to 
America, would of course manage quite differently, her business being 
to profit all she can by being on the favourable side of the Cyclone, 
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•nd to ayoid (especially if it be a slow moving one) running into the 
heart of it, where the violence of the wind, though fair, and the heavy 
sea must expose her to broaching to if she approaches it too closely. 

156. K we place a Storm Card between the Coast of Ireland and 
Cape Finisterre, we shall understand as before said (p. 34), how a 
Cydone of 600 or 800 miles in diameter may fill up the whole Bay 
•of Biscay and the entrance of the Channel, and while it is a "Westerly 

storm on the coasts of Spain, be a Southerly one for those of France, 
>Qd South-Easterly and Easterly for the Channel and coast of Ireland. 
A ship firom Cape Clear bound to Gibraltar might, in some cases, 
profit by making a somewhat curved track, so as to pass behind the 
owtre, and have full room to take advantage of the North "Westerly 
«nd Westerly gales where the diameter of the Cyclone was not ex- 
cessive. 

157. In the narrow seas of Europe we have usually too little sea- 
room to do much in the way of profiting by Cyclones if they occur ; 
out the time to heave to, tlie tack to heave to upon, and often the 
oirection in which to steer, so that, all tilings permitting, their exces- 
»ve violence may be best avoided, are matters of great importance to 
"W seaman ; for they may at least be to him the difference of arriving 
8t his port with a damaged cargo and a strained and leaky ship, or 
*>& and sound when others have been torn to pieces. Thus in a 
^' W. storm in the Gulf of Lyons, if we call it a Cyclone, we see 
^ we are on its S. W. quadrant, and that to stand a little to the 
South would probably carry us from the more violent parts. See 
tateks a and IT on Chart No. I.» 

Again in the sudden and violent storms of the Bkck Sea, a ship 
Ii^g left the Channel of Constantinople and being bound to Odessa, 
might if meeting with a violent Cyclone travelling to the Westward, 
advantageously steer, at first, to the Eastward and then haul up 
gradually to the North, so as to carry a fair wind up to her port, 
▼hile if she stood at first to the Northward, she might get damaged 
Ij the strength of the storm, and driven considerably to the West- 
ward. If bound however to Trebizond and the storm was travelling 
to the Eastward^ she might also carry a fair wind the whole way by 

* Sec p. 86 for Nklson's management in these gales. 
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Tanning with the Southern border of it. We do not know that t^ 
stormB of the Black Sea are Cyclones, nor what are their traoksy b 
no intelligent seaman can look at a few old logs* of such storms, wi 
the assistance of the Horn Card, without detecting by the veerinc 
the wind and his track, if they were so, and how they travelled. 

CTOLomss OF THB Blaok Sea. I havo mentioned at p. 86 i 
possibility that the '^ gales " of the Black Sea may at times be O 
clones, and that they are so I find confirmed byaletter from C^nta 
SiLYBB of the Brig Tuscan^ of Portsmouth, who giTCs me the abridge 
details of one which seems to have been trayelling up from tfe 
S. West to the N. East ; the wind having veered with him as he la: 
up from the Bosphorus towards Odessa, whither he was bound, fioc 
S. S. W. to W. N. W., North West and North. He has not 
me his detailed log nor the height of the barometer, but there 
no reason for doubting that this was a true Cyclone. 

158. SouTHEBzr iKDiAir OoEAK. — Off the Cape of Qood Hop 
and to the Eastward o£ it, as far as Cape Leuwin and Bass's Stnuti 
ships bound to India and Australia are often detained for some dayi 
and even for above a week, by strong North-Easteriy, Easterly, am 
South-Easterly gales, in which little or no progress can be made, an< 
they are for the most part lying to. Now these, as explained at p. 40 
are very probably the Southern quadrants of great Cyclones whid 
are passing to the Eastward, North of the vessel, and she may in al 
likelihood, by standing a degree or two to the South, get out of thei 
influence into the regular Westerly gales prevailing there. 

159. For as there is no sort of doubt that the West India Cydcme 
of say 200 or 300 miles in diameter at most, expand in their progrei 
along the coasts of North America, and become great Cyclones of eve 
1000 miles or more in diameter as they travel across the Atlantic i 
high latitudes, we may easily conceive the same thing to take place i 
both hemispheres, giving rise to Easterly or Westerly gales, accordii^ 
as the ship is on the North or South side of the circle. 

Now let us consider the case of a heavy Westerly gale for a ship ii 

Lat. 38® South, and between the Cape and St. Paul's and Amsterdam 

If we suppose a polygon of 32 sides for the 32 points of the com 

* Unfortanately none are obtainable in India, where I am writing. 



iHf in. § 160.] JBxamplei; SatUbsm Indian Oeean. 146 



sod each ride of 96 miles^ this will be about equal to a cirole or 
-^Tfdone of a little more than 1000 miles in diameter. > 

If our Cyclone is travelling at the nte of 15 miles an hour from 
nVest to Easty and our ship is on the Northern verge of it, we will 
tfcake it that she is scudding at the rote of 11 knots due East with a 
lieavj Westeriij gale, as it is called. 

But as the storm is moving at the rate of four miles an hour fastet 

ttan the ship, its centre will in the 24 hours have made 96 miles more 

"Bssting than the ship, and tiiis in our supposed polygon <^ winds, and 

we allow no incurving, will have loft the ship at the point where the 

villi is W. by 8., and we may suppose also less strong, far the centre 

ef the Cyclone is more distant than it was from her, so that for the 

next 24 hours she may scud not more than 10 knots, and thus for 

iUa day the Cyclone will gain 120 miles upon her, and thus she will 

gt^mlly fall out of the storm circle. If the ship's or Cyclone's 

timdc he different^ and approach to ox diverge from each other, the 

HBstiUa will of course vary. 

Ab just noted, the heavy Easterly gales also at times experienced 
n those latitudes, and which so much detain outward bound ships, 
i^ probably often referable to the same cause, namely, the ship 
liciDg overtaken by the Southern half of a great Cyclone^ travelling 
^ the Eastward, which may therefore begin at East, and end at S.E.; 
^ if travelling slowly ((» i^ as seems sometimes to occur, followed 
I^SDoUier of the same kind), it may take several days to pass over 
fteiUp, as its chord from the N. E. to the 8. E. point would be about 
M) milei^ which even at 16 miles an hour (leaving out all account of 
A^diip's drift) would require nearly two days. 

If this view is a correct one, the remedy is to stand.to the Southward^ 

togot out of the storm circle into the usijal stream of the Westerly 

fdes, and with a homeward bound ship meeting a Westerly gale^ 

ivkieh she had good reason to suppose part of a rotatory one, to stand 

to the Northward. Every seaman will see at once how this applies 

in the Northern hemisphere, as, for example, in the gales of the At- 

hutic and in other parts of the world, if Cyclones, and by placing his 

Storm Card on the chart, he may often find that he may save himself 

days of *' thi^ashing and beatiDg," and his owner some wear and 

L 
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teWy hj goong ft litUe round about : yerifying pexlu^ the bomd; 
old prorerby 

** What can't be done hj pndung and striTingy 
M^r often be done by a little contriTing." 

I tbonld perhaps explain here that I do not by this intend to coodmE 
more than a temporary run to the Sonthward to disengage the Toose^iu 
from the influence of the Cyclone. She can afterwards haul up ae 
point or two so as to regain any parallel which her commander nui^ 
oonceiye the most advantageous one for running down his Eastings 
I suggest this course only as preferable by &r to wasting time L^ 
lying to '^ till the gale blows over/' See at p. 40 the remarks ^ 
0^>tain Ebskivs, B. N. on the passage of H. M. S. JSaoanndh nnd^ 
his command. 

160. Ships lying at the Bell Buoy at the Mauritius (Port 
and having every indication of an approaching hurricane, must 
aider if it is one like our tracks u and e Chart No. IL» passing direcr^ 
over the Island, or to the Northward or Southward of it. If 
directly over it, the wind, as will be seen by the Storm Card, wiU 
main steady at S. £. till it shifts to the N. W., probably aft^r a 
interval. If passing to the North Westward of the Island, the win 
will veer to the S. £., East, and N. E., and if passing to the Sontb^^ 
ward and South Eastward of the Island, the winds from South wiff^ 
veer to the S. W., West, and N. W., so as to make the Island adan^-^ 
gerous lee shore in a few hours if a good offing be not run for. It i^ 
in this knowledge of what the winds iMl he (certainly) in a few hours^ 
that the seaman's safety, or his avoidance of serious damage, often^ 

lies, and it is to the absence of it that mischief is in innumerable^ 

« 

cases to be traced. 

Mr. Thom, p. 229, quotas the case of a ship which ''in the huni'^ 
cane of 1840 slipped with the gale at S. E., hove to, and drifted tnmm 
the island, but the next day was carried back by the N. W. wind, 
and thrown on the reefs at the entrance of Grand Biver, at the place 
she had left."* 

* Mr. Thom qnotes also the case of the Stagy bnt, by an oyenight, oondenuii 
her for nmning off from the Bell Buoy to the W. S. W. He forgot that, in aheayy 
gale the sailor otod cannot choose, but most ventwre only to run with the wind 



Ha^BT III. § 162.] Le9WM; Sailing round a Harm. U7 

X6L Suppose yourself in 10^ South and 8^ East Long, with a 
strtang gale at W. S. W. and falling barometer ; place your Southern 
Stoim Card as before, and you will see, (as you are now in the South- 
^^nx hemisphere) that the Westerly winds place you on the Northern 
Bide of the Cyclone and that a W. S. W. wind makes the centre bear 
^ibout S. S. E. from you. 

Ifow if you are bound to the Northward you may profit by this, < 
fop all research as yet shews that the storm tracks are to the W. S. 
^V'estw/tfd hereabouts,* and thus the Cyclone is leaving you, while 
yon are leaving it. 

If bound to the Southward or South- Westward, however, (as to 

Suiope, Australia, or the Mauritius) the case is exactly reversed, and 

you might, as you perceive, with a very little " carrying on to it,*' 

plunge headlong into a Cyclone of unknown fury. Your safe and 

proper-plan is, if so bound, to steer off before the wind, or even N. E. 

^ill yoQ raise your barometer a little. The wind you will find draw 

^ West (the centre now bears South of you) and gradually to the 

^oitiiward of West, when you haul up a point in an hour or more, 

^9 ffour barometer and the wind advise you, till hauling South and 

^ W. you have eaUed round the storm, and have now literally — for 

^ 18 almost an Americanism — '' got to the other side of it,*' where it 

^ a &ir wind for you. 

102. This simple manoeuvre of sailing round a storm is especially 
^iBofiil here ; for though, of course, a vessel may heave to and allow 
^ Cjrdone to leave her, yet the usual tracks are so exactly along or 

^*0) or at moet three points on the quarter; and then with extreme care for fear of 
^ivoaching to, which the smartest vessels with the best hehnsmen will at times do in 
ipite of erery care. Every sailor knows that in a fleet, for instance, all scndding 
with die same gale, while some ships will steer with one spare hand at the helm to 
^p if wanted, others of the same size, merchantmen or men-of-war, require three 
or four men at the helm and an officer to watch thorn; and withal moII sometimes 
teir the wheel horn their hands, and perhaps seriously hurt them if the relieving 
tieklM are not carefhlly attended to. 

* In one instance traced by me, (Eleventh Memoir, Jour. As. Soc Beng. Vol. 
liV.) for a short time, and very slowly to the N. W., but standing North or N. 
IT. E. would still carry a ship rapidly out of the vortex in such a cose, as her buro- 
wonld quickly shew. Sec Track VIU. Chart II. 

L 2 
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rather across the homeward bound routoBi that after losing from |u 
to twenty-four hours in heaving to, a ship wpuld in n^ost instfuieo 
find} when she bore up, that in a few hours she was again cominf 
down upon the body of the Cyclone and have again to heave to ; « 
that in the end she would lose far ipore tioie than by sailing round i 
as I propose. I am not supposing this, but writing firom fSsK^ta* Tk 
ship Orimty Captaii; Walbs, from Calcutta to the Mauritius, hoyeti 
to avoid running into a Cycloue (Track f i on the Chart) and boiie u] 
to proceed, when she again in a few hours found she was gettifg int 
a worse weather, and again hove to ; repeating this bearing up an< 
heaving to three times» an excellent instance of careful management 
The trausport Maria Somes^ with troops on boai: d, committed tb 
&tal error of running headlong into another huiricane close to tin 
Orient's trac^, was disoM^ted and nearly foundering, and s^ffocaU^ 
fourteen persons for want of air dwing the tempest i having all he 
hatches closed.* 

163. Suppose yourself bound to India or the Straits of Siinda» sa 
in 20° S. and 75° East, and that the Trade from fine clear weather an 
a high barometer becomes stormy, the barometer falls and thei win 
is at East or E. b. S.f This, as you will instantly see by the Siton 
Card and the Chart, is in all probability a Cyclone crossing ahead c 
you, and by heaving to for a few hours it will pass you, travelling t 
the W. S. W. just as a water-spout might do. You will then fn 
bably have the wind fiN)m the N. E. and North, as your Storm Car 
will shew you, and by standing to the Eastward your barometer wi 
rise, and you wiU quickly find the Trade again. 

164. The most recent instance in this latitude of this kind of oa^ 
ful management which has occurred, I give a little in detail, ito bein 
highly instructive. It is tliat of the ship JSarl of Sardwieke, Ca] 
tain Wi^LLiiB, from England bound to Calcutta, who was good enoug 
to place his well-kept log and a private note-book both at my dispbsa 

The Hardwicke was, on the 26th December, in 28® 42' South, Lon| 
80° 46' East, with her Barometer at 29.95, and with light, and la 

• 8cc Sixteenth Memoir, Jour. Asi Soc. Beng. Vol XVII. 
. t And especially in these cases with a heavy cro68 sea firam th^ North BasI • 
more Northerly. 
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terly strong breA6z^ S. B. and Nbrth. TTp to this time squally, thick; 
hesTy, wild looking leather, upper clonds coming from N. W., tbe 
next fiitratum N. E. dnd the lower scud, with the wind, fast from S. E. 
At midnight from 10 knots ran into a dead calm. Breeze was re- 
newed agaan^ and next day she was in 26^ 14' South, 81^ & East, with 
Barometer at 8(K00, and confused sea, heaviest from S. W., wind 
East to fi. S. E. and a strong Trade throughout. On the 28th in 
2V Vr South, 81^ Off East, and Barometer 29.95 ; and on the 29th in 
Lat. 19° South, Long. 8r W East, Barometer 29.71, strong Trade 
atin, but squally and a confused sea, and barometer falling, made pre- 
parations for bad weather : upper clouds from-N. B. 

On the 80th in 17° 0' South, 81° 41' East, Barometer 29.75. To 
8 A. It. running 6 and 8 knots to the Northward, but appearances 
€hreat6imig,* hove to, dense lurid atmosphere, very peculiar appear- 
ance at sunset the last two evenings, p. m. continued dark appearance 
to the Korth Westward, ran twice to the North and found the wind 
mcreasing^ and drawing to the Eastward with thick weather, but 
always fine when going South ; kept her South till it should dear off 
a fittle ; a thick lurid appearance over the heavens, the sun only 
sliewing as through a dense veil with heavy leaden-looking clouds to 
tbB North and N. W. 

Caption Wxllsb's private note is : At 4 a. m. barometer not &11- 
ing any more, made more sail to the Northward, weather became more 
squally with thick weather and heavy rain. At 8 a. h. a heavy squall 
from the N. E., shortened sail to close-reefed main top-sail, light East- 
erly air with a heavy arch to the Northward, which kept nearly in the 
same posititm till noon, ship drawing to the Southward 8 knots. At 
1 p. X. made sail again to the North and East. As we advanced, the 
^^eather became thick and squally tmtil 4, when inasmart squall with 
tt&ik rainy weather, not able to see fifty yards from the ship, wore to 
the South and shortened sail to close-reefed fore and main top-sails, 
&e wither clearing a little, but an immense mass of heavy leaden- 
IboHng douds, and over the whole of the heavens a very murky threat- 
ening appearance; sun at setting gave the whole a red lurid appearance, 

* Theso ckmd notes are of high interest ; perlmps, as we shall subsequently see, of 
higher interest than wb mppoee. 
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and every thing on board had a red tint. At 8 p. m. a fresh galeS. E. 
Although the sun and moon were visible during the day, yet they were 
only seen as through a thick veil. 80th December ; Noon Lat. Iff* 2ff 
South, Long. SV 85' East, Barometer 29.80. After midnight the 
stars began to shew, and the thick lurid haze went off, and bine Aj 
was visible at daylight, but still a heavy leaden appearance to the 
Northward with a heavy confused swell, heaviest from the East. 

In this capital instance of good management, there can be no doubt, 
that Captain Wellbb, with the sacrifice of a few hours* run, ayoided 
running into a Cyclone on the South Eastern border of which he vnu^ 
and of which he saw the body in the bank and arch of clouds to the 
North and N. W. of him ; as distinctly as one might see the smoke of 
a fleet of enemy's steamers, and stand back not to run in amongst 
them. The red lurid tint of the atmosphere is a peculiar characteristie 
of the approaching Cyclone in the Southern hemisphere, as we shall 
subsequently see. 

165. If however in this position (§ 163) you are bound to the 
Mauritius or the Cape, you will see that you may clearly profit by it, 
steering only so fieir to the South as not to let it gradually approach 
you, and thus become too violent to run in with safety. For this your 
barometer and keeping the wind to the Northward of East virill be 
sure guides. If the wind is to the Southward of East, you are b^finre 
(to the West of) the meridian of the Cyclone, and should haul more 
to the Southward out of its way. 

166. But if in the Latitude and Longitude just stated, 20^ South 
and Iff" East, I have the wind South P 

You are then right before the path of the tempest (Cyclone), and 
taking into consideration also the state and qualities of your ship, as 
well as the distance of the centre, as you estimate it from the baro- 
meter, you must manage to get out of the way of the terrific oeiitro 
at all events. 

The best plan is to steer off N. W. or N. N. W.» till the wind isat 
least S. S. W. and the barometer has decidedly risen, when you may 

* I give thefie apparently loose limits, because while a man-of-war or fine-lmilt 
merchantman, well steered, might ran on for a long time N. W. with a gafo at South, 
others could not venture to do so without great risk of broachidg to. 
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hud North and either heave to or run on, as you are bound. Note 
liere, as will be subsequently shewn when we come to speak of the 
birometer, that your barometer will be proportionately higher before 
the atorm than when on either side, or behind it. And also that as 
the Cyclones here are from 200 to 400 miles in breadth, you must 
nm at least one-third of that distance to be well out of harm's way. 

The foregoing examples will also apply to the Cyclones of the Straits 
of Madagascar and those between Cape St. Mary and the Natal Coast, 
which are all in the Southern hemisphere, and have all their tracks, so 
fyroiwe^et knaw^* to the W. S. W. or Southward of "West. 

Bat about the Latitudes of Bourbon and Mauritius, there seems no 
doubt that the tracks of the storms recurve to the South, (see Chart 
^"A at p. 46 what is said there of the SerperU*e Cyclone ;) and here- 
abouts the seaman must warily apply all his skill and attention to 
ascertain the track before he heaves to, and to be assured that if he 
has allowed the storm to pass him he dees not run into it again, by 
<*ro88iiig the apex of the curve. 

167. The Ababiak Sea. We are here again in the Northern 
^'^i&isphere, and must recollect that all the changes are different from 
^^^<)6e we have considered in the foregoing paragraphs. In the section 
^ the Tracks of Cyclones I have adverted fully (p. 62} to the little that 
^ lnu)wn of the tracks of the Cyclones in this sea, and the possibility 
^ their curving to the Northward towards the coasts of Persia and 
-^labia, which should be borne in mind ; as also that at a few degrees 
^^ the Malabar coast, the Cyclones appear at times to be sudden 
^d violent, though of small extent. 

lUdhg a Cyclone to begin at N. W. with a ship bound to Bombay 
^ Lat. 130 North, Long. 67° East, it will be d^ar that she should not 
*taiid on upon her North Easterly course, but run off E. S. E., hauling 
^P East and gradually N. E. as the wind hauls to the S. W. which it 
^ do, and this may be the best plan even for a vessel bound to Aden 
or ihe Persian Ghilf instead of lying to. At all events she should not 
heave to with the wind at N. W., for should the course of the Cyclone 

* And this caudon espedallj ^plies to those to the Soathward, where it is quite 
ponible, there may he a second recunring track, analogous to that off the Mauritius 
nwnt ioped in the next paragii^h. 



be veiy Wesfcerly ami ita diameter amally Ite centre wnuU' past Teiy 
clo86 to herw To nm off to the S.S. or 8. W. if tiie aeasoiii admiti 
80 aa to raise her barometer will be morepradent^ and ihe msyiegaiiL 
ber fonner position by running partially round the Oydone and tnHng 
advantage of the South Xasteily breesea by which these Oydonea ar9 
usually followed. 

• 168. Im thx Bat ov Bifgal. Supposing our ship m Lat. 14^ 
STorth and Long. 89^ East, or not fiir from the middle of tiie Bsy of 
BeQgal» witii a strong squally gale at £.N.£.y a fidling barometer, and 
other indications of bad weather. We take the Northern caid» and 
placing it so that the ship's place may fall, say on the outer ciicle just 
between "" Wind N. K" and '' Wind East," we haye it of eourse at* 
the ^ace^ftiiewind, RN.R, and we see immediately that the oentn^ 
of the storm bears S. S..K from us. 

Nezti we know that the Cyclones of the Bay of Bengal come gene* 
i^y from about the B. S. E., and travel to the W. N. W., so tbat we- 
may say with tolerable confidence, '' This is a Cyclone coming up from* 
idle Andamans and travelling towards Coringa/' and if we are bound 
down the Bay or to the Straits of Malacca, we may add, ^' and if I mm 
dn now, I shall run into tiie heart of it, for I shall in afewhouncraasi 
itstnudi, before, upon, or dose behind its centre, according to its rBt» 
of Ravelling." As no careful seaman would of course run his sbipr 
headlong into a w a terspout, neither would he now hesitate, I suppose^* 
to heave to fnr a few hours, whenhe will find tiiattiie wind has drawst 
gradually to East, and then to the Soutiiward of East^ when kit bar^^ 
meter will hegin to ri»e^ and he may safely stand on. It is probable^ 
that in doing so he will cross, a spot where the Cyclone has left its 
traces in a heavy and confused sea. He will see also by moving hi» 
Storm Card to the W. N. W. how it is, that (allowing always for hiS' 
drift or run), the wind will in a Cyclone change at Ihaoe here de^ 
Scribed it: and indeed, what I have related above is, witii some litti* 
difference of position, the case of a troop ship, the Nuuerath Shaw^ in* 
April, 1840, as shewn in my Third Memoir in the Journal of the Asiatic 
Society of Bengal, Vol. IX, but with this difference, that her Captain, 
being in all probability desirous of profiting by the '' fine fair wind," 
unfortunately ran down 100 miles towards the track of the Cydona^ 



nMeh tniTeiDed up about 180 mQee in the same time ; tnd an theriup 
<feQ8nd it chMM to the centre she was dismasted, narrowly esoiped 
foundering, and was obliged to put back at a ruinous expense to re* 
fifrtks damages I SereralotherTessels suffered from the same error, 
ladtwo at least, the brigs JK-eak and Vecfia, had to put back to Gal- 
<8tta fbr repaint after being near foundering. 

VS^, Let us suppose now, with the card in the saime place, that 

mt iap is in the same Longitude as before, 69^, but in Latitude 11^ 

«l]f 8(y North, with the same signs of bad weather, JBdling baro- 

meter, Ac. and the wind at W. N. W. Placing the card as before iM^Jb 

<ie wNMf # place upon the thip'tplace^ we see that now, if bound South 

«totke Straits of Malacca, we may safely and surely profit by the 

lu pie; for the fiirther we get to the South or S. E., the more dis- 

tefc ve ave from the dangerous centre. On the contrary, if bound to 

ft^Hott h w a rd, we should be standing on into danger, if we ventured, 

wprialy with a fidling barometer, to ^carry on,*' since we should 

ttsi cleady be neanng the centre, which now bears N. N. E. from us. 

' IfdL Assuming a ship bound to Calcutta in the month of October, 

i&lsfe. Ifio N*. Long. 88^ with a strong gale at N. b. E., and a fall- 

JQgkttometer. The Storm Card will shew that this is probably a^ 

(^doae ooming up from the S. S. E. or S. E., and to lie to, would be 

^bin its ttaiA as if waiting for it, and that in a position in which if 

'■ibbd there is a dangerous lee shore. Ashort runtotheS. W. will' 

nn Ae barometer sufficiently to assure the seaman that he is oat of 

ttsviy of thevioknt parts of it, when as the wmd haulato the N. W., 

West, and S. W., he can soon sweep round its Southern and Eastern 

hriofyand regain his lost distance without straining a rope-yam. It 

tfl no doubt be some time before this plan, which will probably be 

«Bed * turning tail to one's port for a gale of wind," will be'adopted ; 

lad many will prefer taking their chance, subjecting their ship to the 

vesr and tear of three years in twenty-four hours, (to say nothing of 

Imb and risks which underwriters pay) ; and those who do so, will of 

•omrse not think it worth while to consider of the right tack to heave 

t» upon ; but thie will he done onee only. Those who haye passed 

through -« ^real hurricane-Cyclone" in the Bay of Bengal or West 

IndiearOff a^'^geaaiBe tyfoon" in the China Seas, will not mind sacri* 
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ficing a little time to getting out of their way ; and still less wliet 
tbey consider that» as before said, all that is gained in the run into, ii 
lost in the drift out of, the fatal circle ! 

171. Supposing the ship in 12° North and 90° East ; but the wine 
from the S. W. or S. E. P This may safely be profited by, for we havi 
as yet no example here of a Cyclone moying to the Eastward of the 
meridian ; and the barometer and the Storm Card will fully advise if it 
should be one of those (apparently rare ones) which move up on a 
N. N. W. course toward the Sand-Heads, so as to preyent the seaman 
from crossing into it, or approaching the Sand-Heads too nearly in bad 
weather where no Pilot is procurable. 

172. In my Eighteenth Memoir (Jour. As. Soc. Bengal^Yol. XVIII 
p. 912,) I have given detailed rules with the reasons on which they arc 
grounded for the management of ship at (within), or near the Sand- 
Heads on the approach of a Cyclone, of which the summary is as foUowa 

'' To sum up these rules then. For the ships to the Northward (i. a 
on the right hand side of the track) of the Cyclone when the gale, witl 
a falling Barometer, is at S. E. to E. S. E., they may, if they have sea- 
room, stand to the N. E. to allow it to pass them comfortably, heaving 
to of course on the starboard tack when &r enough out of its wky. 
Between E. S« E. and East they may, if the Barometer be not too low, 
and they have sea-room to give the shores of Orissa a wide berths witb 
a stout ship and good helmsmen, venture to cross in front of the 
Cyclone, or if this be not advisable, heave to on the starboard tack, 
when they have made an offing if in an outward-bound ship, or before 
they run too far in, if inward bound. 

'* With the wind between East and N. E. to North. I have already 
shewn, that crossing may almost always be safely adopted for the ships 
to the right (Northward) of the Cyclone path, and for those to the left 
(Southward) of it that they must not run into it, fancying it a fine fair 
wind, or too far up if in its rear, as that is wholly useless, and may 
bring them into soundings with a heavy Southerly gale ; and this much 
sooner than they expect, if the storm-wave and current are strong and 
if the track is one near the meridian."^ All will I hope recollect that 

* In the LondoH^s Cyclone of October, 1832, noticed by Colonel Beid, the ship 
AUriorif commanded by Captain N. McLeod, one of the oldest commanders to CaJcattei 
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tiiejr haiTe fint to consider what their ships and crew can do, next 
wlHt their beet coarse is, and lastly in what position they may be if 
diflmaBtingy or even loss of topmasts should occur; and this may 
li^en from broaching to, or from sheer hard blowing, in the best 
feh^ Witii an on-shore gale, the resource of anchoring in the open 
•een^ which all the Sand-Head anchoring, and most of that of the 
9omi of Orissa, is» becomes one to which no good seaman would 
denie to be reduced if he can avoid it, 

"KnaDyi Ineed not remark that in all this, both as to the expected 
Ojdooe and what is to be done to avoid it, much must depend on the 
judgment guided by careful observation. Thus for instance a sea from 
the Eastward crossing a Southerly one with a bank of clouds to the 
B. S. E. is a strong sign of a Cyclone, though it may be blowing fresh 
from the South at the time ; and again, if the bank is heavy to the 
B.^ S. E., that it may come up from that quarter. In a word, the vigi- 
hnt seaman will watch every thing and despise no indication, and the 
dull and the careless will see nothing and be always too late." 

About Ceylon and the Southern parts of the Bay, the same rules 
kdd good, as also for the Cyclones which occur in Madras roads, Co- 
linga, and other anchorages on the coast. To the management in 
ihese eases I shall advert in the Section upon that advisable in Boad- 
iteads and Harbours. 

178. Ik the Chika Sba. Suppose yourself in about Lat. 20^ 
Horth, Long. 115° East, with the wind varying between West and 
1^. W,, a frlling barometer and other signs of bad weather, being in 
the tyfoon months withal, and bound to Canton. 

Ilaoe the Storm Card on the chart, and it will shew you, that in all 
himuui probability, and with reference to what has been said at p. 57 
of the tracks in that sea, this is a tyfoon-Cydone coming up from 
B. 8. Eastward or down from the North Eastward, and that if you 
itand on upon your direct course, though you may indeed make 50 
or 60 miles of latitude, you will be in the very track and heart of it ; 

nn op with a terrific Southerly Hurricane, and making eveiy allowance hove to as 
he thought 60 or 70 miles to the S. £. of the Pilot Station, but at the same moment 
baod himself in 13 fiithoms water only I Fortunately they were enabled to beat off, 
bol another hoar's nm would have been destruction to them. 
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Imt thai by 8tde)nng «r«iray to the Sobth t)Kuit#Ard, Imdhiiid&ig H^ gii* 
dnfllly as tbe wind and youf larometof guide, yon irrSi baTe aUoi#ed flfl 
storm to pass you, and baye only miade a little ourre, as in tbe ciseel 
a head-wihd. l%e ease wbicb I h^e supposed bere, tedlhf hapf€ti§i 
between the 27tb and 2dth Semptember, 1809, when a fleet of fourd 
{he East Indiia Company's China ships, by standing on M miles to tiM 
Northward, ran headlbng into a treiliendous tyfoon, in which die 2hM 
Briton^ a new ship, foundered, and the other three were not frr fron 
it f See Sixth Memoir, '' Storms of the China Sea," Jout. As. Sbe. 
Beng. Yol. XI. and track Y upon Chart No. I Y ; tbe Heet bemg A 
noon of the 27th in Lat. Id"" 4ff North ; Long, ll^"^ 4^ Eurt;. 

174. Again, in tbe same Lat. and Long., with a strong EaiAieiigr 
gale, falling barometer, and all other indications of a tjrfoon^ and in: th0 
month of July, and yom> ship bound tUmh tbe China sea or to Manilla. 
The probabilities (or may we say at once certainties P) hero, ai^ ai 
before, and you may commit the same error by stano&ig on ; tiMi 
centre of the Cyclone being South of you ; but it n laraTeOing bmM 
6r less to the Westward or North Westward. H wind and aeA yefc 
allow, you may stand off to the N. N. E., when as your baromeier 
Mses you will be able to lay more Easterly, as tbe Wiiid will haul to 
the S. S. and South, and with a yery little sacr^ce of distance yov 
will allow it to pass you, with but little more than tbe violenoe of a: 
common gale for a few hours. If you stand on, the dianees of your 
iheeting the ceUtre, and even of being invohred in it uiken SUdbUd we 
ittDst iniminent ; aiid this last is perhaps the inoif dangerous situatiiNi 
in which a ship with sea-room can be placed.^ 

In 10° North, llSJ'' East, with the wind at W. b. N. and idl fluT 
usual indications of a tyfoon (Cyclone) and bound to China, 

* The centre of a hurricane or tyfoon (for the tyfoon is jet more forions tiiaa the' 
hurricane, using the words now to designate force onlj), is always an awful sHuatiiii 
fbr the best found, manned, and perfectly prepared dup, eren were she the amarteil 
ayid stoutest frigate in the nary. Now if we supposed a disabled, and consequently 
unmanageable ship in this position, with a mast or two hanging by the lee chain- 
plates, and thumping at her bottom or rudder, and this in ike midst of <* the pynmii- 
dal sea** which can only be likened to a boiHng cauMron, flying mountains high ia^ 
all directions, the most reckless saUor, or landsman, may suppose it worth while to 
avoid the chances of such a purgatory. 



BAjff m. § 176.] ExoB^let; Chkonda and Phtio. 15T 

If 70a stand on 700 get into the heart of miadiief, but hj ran- 
ttag ftvij to the E. K. B. and gradually North, which ia about your 
«me, you will avoid it, and perhaps really loee no time at all in the 
end. 

175. One case, which affords three lessons at once, has oecun^ in 
ftk ssiy and should not be omitted. It was the subject of n special 
Hanoir* by me, in consequence of a reference firom the Marine autho* 
ntest Cakatta, of which the object was to ascertain as nearly as pos- 
aUe on what day the transport ship Ooleonda was lost. The results 
rftle inquiry shewed that of three ships which must haye beei^ dose 
togethar in a double tyfoon in September, 1889, Tracks ZXVI. and 
IXVn. on our chart — one, the l^eiia of London, perfectly aware of 
kr pofition, and her detain well acquainted with the Law of Storms, 
kyve to it the right time and place, and sustained no damage. The 
Mooad, the Tkeiit of Calcutta, ran on, evidently in ignorance, till she 
•ouU run no longer, lost her mainmast which crushed her pumps in its. 
4D,t had three feet water in her hold, and narrowly escaped founder- 
ing ; and the third, the GoleondOy which, with 800 Madras troops, their 
oAeen^ followers, and her crew, had nearly 400 souls on board, ran up, 
^ WIS no doubt caught at the meeting of the two Cyclones and 
imndeiedl see p. 97 § 104. 

176. The most recent instance of serious mischief, detriment to the 
psbBe service, and useless risk of valuable' Uves and property by dis-r 
>^gttd of the rules of our science, occurred in this sea June 28th. 
tod 29th, 1846 ; in which month the Honourable Company's War 
fltomer FhUo^ boimd from Hong Kong to join the foroe off Borneo^ 
IttWag ihe wind from the Eastward in the S. W. monsoon and in the 
^ooa months, with a fiilling barometer and every other indication of 
Atyfoon-Cyolome, steamed directly on her course, making one of Souths 
^ West, while the tyfbon was travelling up to the North 80"" West. 
She of course met the calm centre and shift, with the pyramidal sea» 
tod indescribable fury of the winds found there. She lost her funnel, 

* 17^ Memoir, Jour. An, Soc. Beng. Vol. IX. 

t Boflden, sbip-owners and nnderwriten should note this accident, and place the 
pioaps eoiw not to subject them to this serious risk, for it most have occurred before, 
snd doubtless have occasioned the- foundering of ships. 
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rudder, &c. &c. and was almoBt foundering wben the Cyclone left bi 
She then put back, and being of course nearly unmanageable driffa 
on the rocks at Hong Kong, bat was saved by the boats of the Vem 
frigate fortunately lying there.* 

177. Ik the Nobthxrk Aim Southibk FACfmo Ooxah. W 
have usually here abundant sea-room, but our difficulty will lie^ til 
more knowledge is collected, in judging of the tracks of the Cydonei 
The careful seaman wDl not fail to apply here with due care th 
method I have given (at p. 115), for finding what the approximat 
track is, and guided by that, and by analogies drawn from what : 
known of other parts of the world, will rarely, I should suppose, I 
unable to avoid the worst parts of the Cyclones he may meet wit! 
He can confer no greater obligation on nautical science than by can 
fully registering his own and collecting the experience of others, t 
enable us to lay down rules for him here with as much certainty asi 
other parts. He will find in Chart lY . a few tracks in the Norths 
Pacific ; and at p. 121, a striking instance is given of doing exaoti 
what should not be done, and the mischief arising out of the erro] 
Por the Southern Pacific, and for the present, 1 can only recommen 
to him the careful study of what is said of the Southern Indian Ooeai 
both as to tracks and stationary storms, and of the little informatioi 
collected, p. 78 to 81, as well as close attention to his barometer, th 
winds, and his run by log at the approach of bad weather, so as i 
enable him to calculate roughly, (for this is all that is usually required 
the probable track of the threatening Cyclone. It is probable tha 
the tracks may approach to those of the Indian Ocean, but the groug 
of Islands, particularly when high, may occasion great variations. 

178. I have not in these examples for practice, referred at all ^ 
the incurving of the winds, because it will perhaps rarely be require 
that the seaman should consider it, since when he gets to where it 
of considerable amount he is in all probability too far involved in tl 
Cyclone to make it a consideration influencing his management ; 



• See Chart No. IV. Track j. I drew np a detailed investigation of thia 
which the Government of India did me the honour to lithograph, with the chart 
companying it, for the instruction of its Steam scrvicet See alao Naut. Hag. 
January 1847, p. 12, f<Mr a capital lesson in this sea. 
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if he kas, either while lying to or scudding, the winds *' alternating/' 
ttdescribed at p. Ill he will take the mean as the average direction of 
lua wind, as in &ct he often does in fine weather, when the wind is a 
little rariable. In his examination of old logs, howeyer, and especially 
tbose of Fleets or of numbers of detached ships, he will find this ele- 
iQcnt of muchimporfcance in settling correctly the place of the centre. 
179. BE€AprnrLATioK ox* yabioits cases o? sbbob Aim oif good 
^Uragemxkt. 1 haye thought it useful, as I proceeded, to adduce 
'^rikiDg examples oi good or erroneous management, and consequent 
^▼antage, loss, or mischief in the preceding sections ; so that the 
pi'eoept and the warning against neglecting its practice might go to- 
S'Btheri and be thus perhaps more forcibly impressed on the mind than 
^ separated by a different arrangement. I merely recapitulate here, 
^hen, what has been instanced as to these separate heads: — 
S^ATnre to ok thb wbokg tace:. Admiral Orayes* Meet with 

^he VtUe de Paris bhA Bodnetf'a pAz^Bj Page 125 

^^yinrai o iHTo Ctolokes. H. M. S. Swift, with E. I. Com- 
pany's Pleet in the Northern Pacific, 121 

^Vhe Oreat Weitem Steamer, Northern Atlantic, 140 

^^Grui Somee, in Southern Indian Ocean, 148 

^Veneh Frigate La BeUe Foule and Goryette Le Bereeau, 

Southern Indian Ocean, 46 

-Jfn$§eraih Shaw, and other ships, Bay of Bengal, 152 

^. I. Company's Fleet, China Sea, 1809, 166 

TJransport Golconda, China Sea, 1839, 167 

C. Steamer P/tt^o, China Sea, 1846, 167 

inriKa by a Ctoloke. Boyd Mail Steam Packet in the 

Northern Atlantic, 140 

W^Lady CUfard, Coromandel Cotet, 166 

^180. Ships pbeyented bt theib situatiok is the Stobh 

^^ JTbolx fbok BUKimre imx) the Centee. I mean by this, ships the 

^— ^^mmanders of which really would, if they could, haye driven their 

^^ps headlong into the midst of a furious Cyclone ; in which dis- 

^'^^asting would haye been perhaps the ieast they could haye escaped 

^^th ! They haye not done, and do not do this knowingly, but hun- 

^>^, there is no doubt, are yet doing and will yet do it for some time. 
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Ib fjMst in eyery case in which the Mariner meets with that qu 
of the Cyclone which gives him a foul wind, he is, I must say 
tempted to wish the wind was ''but a few points the other wa; 
these few points^ obliging him to lie to, are in fact his safeguai 
the misdiifif he wofuld plunge into if he oould: An example wil 
this quite dear. 

On our chart No. m. will be se^ marked XII. the Cyd 
tiie BriUm and It/unmmede,vrhich was indubitably destruction tc 
two fine ships ; and by placing the Storm Card over the track, 
«t once be seen that a ship about the Island of Narcondam mua 
had the wind Easterly, and one a little to the East of it the wis 
to the Southward of East and South Easterly. Now at the tot 
the Bwmimede and Briton were driving helpless and dismasted, 
and round the centre and finally on shore, the ship Frinee j. 
hound to the Southward^ was lying to off Narcondam, with a g 
S» E. and was thus prevented from running farther down towar 
vortex. 

181. FbOOFS op THB ACGITBAOY op THX bulbs Aim DSDUO 

AFTER PXTBLIOATION. The Boamau who has not studied our 
sdence, will scarcely believe that by means of it, when clearly o 
stood, nothing is more easy than to predict beforehand or to di 
after the event,, what winds and weather ships under given cii 
Stances have had or may expect ; and yet not only may this be 
almost with certainty for single ships and Cyclones in given poaii 
but, which i0 perhaps still less credible at first sight, we have i 
tha^ long after the track of a Cydone has been traced, and the 
lithographed and published, other ship's logs of the same storm 
been obtained, and when their position has been carefully asceiti 
and laid down, it is found that they had the wind nearly or exact 
the Storm Chart shewed, and this even where the Storm Cirdc 
laid down by the logs of two ships only or even of one ! 

Now the strongest possible proof of the truth of any natural la 
that it shall shew, and predict as it were beforehand, what Juu 
pened, or would happen imder certain circumstances ; and in these < 
the prediction is made, and even printed and published, that a Cyc 
qf a certain sii^ must have passed on a certain track, at a given 
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on a giTen day and hour ; and therefore as it did so, all ships in cer- 
tain positions muit have had winds of certain violence, and blowing 
from such and such points and no other ; and so it proves to be. I 
quote one or two of these cases which have occurred, to shew how sa- 
tisfactonlj the seaman may rely upon the results obtained. 

162. In my Third Memoir* I had lithographed my chart, and, 
principally from the log of a single vessel, the Ifusserath 8haWy (which, 
however, had the centre passing close to her) placed the track of two 
days as there laid down. I then obtained the log of another ship, the 
Marion, which also lost her mizen-mast in the same hurricane (Cy- 
clone), and in placing her on the Chart it was found, not only that the 
track of the hurricane had been correctly marked, but moreover that 
its rate of travelling, which had been assigned by two ships' logs to be 
on an average for the 24 hours 14^ miles an hour, was for six or more 
hours, with the Marion^ 16} miles per hour, so that its true rate was 
pi^obably about 15^. 

Mr. Thom also, p. 842, refers to a case, that of the ship Pa^ru>/, 
in which, after his chart for the Mauritius hurricane of 1840 was con- 
stmcted and engraved, her log was obtained and found exactly to 
coincide with what had been laid down. 

In a Cyclone of October, 1848^ in the Bay of Bengal, I pub- 
lished in the Calcutta ^Englishman of the 16th October, a notice that 
a Cyclone of considerable intensity had been crossing the Bay during 
tiie preceding week, 11th to 14th October, on a track about from Cape 
Kegrak to Point Palmiras. This was deduced merely from the ap- 
pearancee of the weather, the winds and the Barometer ; for at no 
time was it blowing more than a moderate gale in squalls and puffs at 
Calcutta. It proved afterwards that this was nearly the track of the 
Cyclone. This is an instance of how easy it is for any seaman with 
moderate care of his observations of the weather to be fully warned, 
long before even the outer verge of the Cyclone has reached him, or 
he has ran down upon it. 

183. Numerous other instances have occurred to myself and to 
Mr. REDriELD, Col. Eeid, Mr. Thom, and M. Bousquet, in which 

♦ Jour. As. Soc. Beng. Vol. IX, 

M 
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we should have been able to say to the Captain of a ship relating 
wind and weather at a given time — 

Stop : Did you then run on» or heaye to P 

Oh I I carried on to it of course. 

Very good : then you soon found the winds veering to and 

a larger share of the hurricane than you looked for P 

Yes, I lost my misen-mast, top-masts, boats and sails, and had 

decks swept, and four feet water in the hold, but how the d -/ 

you know that ?* 

Many more cases may be cited in aU these sections § 179 to II 
but for brevity's sake I have noted but a few, 

184. In BoAi)STEij)s, HiiBBoims, Opeit Coasts, Avohobao-: 
AFP BivEBS. Tremendous as the Hurricane and Tyfoon are at 
the mariner is well aware that there is one situation in which 
are invested with tenfold danger *, and this is when riding in o] 
anchorages, or where caught by them on lee shores. To get an 
is then his only chance ; and yet how often do we hear of a dozen 
ships putting to sea, of which three or four are never heard of, 
three or four return dismasted* or otherwise so seriously damaged 
to be condemned. No doubt thi^ often arises from ships being ]£^ 
prepared, too light, or badly manned ; but there is no doubt also» a^ 
we shall soon see, that it often arises yrom Heering the wrong eourae ^ 
The mariner looks only to gain an offing as fast as he can, and ia no^ 
dreaming that on the course he runs, he is steering perhaps in a direct 
line to meet the furious focus of the Cyclone, and the shift o^wind 10' 
brings with it ; and this too perhaps in a light shipf and with top-* 
gallant masts on end and top-hamper in the way, not having time* to 

* I haye really had more than one such conyersation, nnder circumstances which 
(and this created the astonishment) almost excluded thepossibility of my knowing by 
any chance what had happened to the ship ; as speaking of an old gale of 10 er U 
yean' date, and the wonder was always that we could predict how the wind vecnd. 

f It is not long ago since a yeiy fine teak-built East Indiamaa was utterly dia- 
masted, nearly lost, and so strained that she sold for a fifth of her insured vaXxydy or 
thereabouts, in consequence of putting to sea firom Madras Roads in an approaching 
Cyclone with top-gallant masts on end — and this with ample time and warning from 
the Fort to get them down ! Had she known which way to steer, she might, eien 
in this state, haye got off with the loss of a top-mast or two ! 
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get them down, till it was no longer safe to send men aloft. Capt. 
Lakgffobd in the paper quoted (p. 2) speaks fully of this, and advises 
the practice of running to sea in the West India hurricanes ; and 
seamen well know in how many parts of the world it is necessary to 
ride in certain months^ with the expectation of being obliged to slip 
and run to sea at yery short notice. The question I now propose to 
examine is, what ought to be the course steered, ybr the greatest dis- 
ianeejrom the land may not always he the hest offing. 

185, Let us, as an instance, suppose, a ship lying at, or becalmed 
doee in with, any part of the South Coast of Jamaica, between Port- 
land Point and South Point Negril, with every indication of a hurri- 
cane^ and the wind at N. E. blowing already strong. Prom the 
ayerage of the tracks (p. 28) he will see that the hurricane is probably 
coming up from the E. b, S. or E. S. E., and his Storm Card (which 
I repeat is the hurricane ready-made for him to manoeuvre witb)* will 
shew him that though his present situation may be now a tolerably 
Bafe anchorage, or that it is a good breeze for running to sea with, yet 
remaining is out of the question, for the Cyclone will shift to the S. W. 
or dead on shore, and if he runs to sea with his North Easterly wind 
without due caution, he may find the Cyclone veer rapidly to the 
North and N. W., when if an accident should occur, (even should he 
ayoid the centre) he may be in a disabled state with the Cays of the 
Pedro Sank under his lee. By running out at first well to the West- 
ward, and then to the Southward before he heaves to, he may cross 
in front of the storm without damage, if its rate and time allow him ; 
or at all events, if the track of the Cyclone lies well to the West, and 
he can keep on the North or right hand side of it, obtain a clear 
o£Bng West of Point Negril as the wind draws to the East, S. E., and 
South, where it will leave him, 

186. Captain Lakgfobd in his paper (Phil. Trans, for Oct. 1698,) 
speaks of ** the benefit and experience he has had in foretelling hurri- 
canes " as follows : 

^ That whereas heretofore they were w> dreaded that all ships were afraid to gQ to 

and did rather choose to stay in the roads at anchor than to run the hazard of the 



* And he will find it as adrantagcons as the gambler does the looking-glass when 
be can tee his adrersaiy's cards in it. 

M 2 
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merciless sea, thoagh never ship escaped at anchor, bnt was cast a shore oftcntin 
twenty to thirty yards dry from the watth of the shore and the yessels set whole. — 

He then gives directions for preparing a ship for sea^ and cc 

tinues : — 

'* And they may, haying their ships in readiness, stay in the road till the sto 
begins, which is always first at North, so to the N. W. till he comes round to 
S. E. and then his foiy is over. So with the North wind they may come away to 
South, to get themselves sea-room for drift, if the S. TV. wmd, where he blows t 
fiercely ; by these means I have by God*s blessing preserved myself in two hurrica 
at sea, and in three on shore, and have had great advantages by it." 

He relates also an instance of preserving his own ship from dama 
and at Nevis, in 1667, of a fleet under Sir John Beny in the Coro\ 
tioUy putting to sea by his advice before a great hurricane, and com: 
back again safe in four or five days, " to the great admiration of ' 
French, then our enehiies." And he relates that a Capucin Eriai] 
his sermon to the Prench, said,— 

'^ You may now see your wickedness in praying for a hurricane to destroy 
<' English fleet, when you see they are all come back safe, and we have not a h< 
*' left to serve God in, nor for our own convenience, nor forts, nor ammunition lei 
*' defend ourselves against these preserved enemies." 

It is curious to find 150 years ago, so striking an illustration oft 
advantage of our science on so considerable a scale ; and I trust ^ 
shall again find, if the misfortune of war is forced upon us, that no 
as then, the science and skill will be on the British side. Let eve 
seaman then who can contribute a line to it remember, that his noti 
may be important enough to influence the fate of a ship or a fleet I 

187. Let us take the case of Madras roads, a Coast which I 
Korth and South. Here the Cyclones, which are at times of su 
fury, that no vessel can lie with the remotest hope of riding th< 
out, and the surf breaks in nine fathoms water,* which is in fin 
four or four and half miles from the shore, come in from East to S. ] 
that is, their track is^ow that quarter, or perhaps from E. S^ E. 
an average ; see Chart III. The Cyclones usually begin from N. 
or N. N. E. but at times from North. 

* In the hunricane of 1 809, when the Dover frigate was lost, it did this ; and the wi 
7f a vessel which had been blown up in 8 fathoms water, twenty years before, wash 
wi shore ! Tlie expedition to Java, of probably 70 or 80 Transports and Men-of- V 
had sftilwl but a few days before, but steering to the Southward fortunately escaj 
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QThe Storm Chart will shew that without allowance for any '' flat- 
tening in," as explained at p. 114, these winds indicate Cyclones 
coming up from the S. E. to East. We take the average as before 
and isay E. S. E., and we will also allow the Cyclones to have an 
Kverage diameter of 200 miles ; that is, that when we slip, its centre 
18 200 miles E. S. E. from the anchorage. We have the wind N. N. E 
l^ow to run out E, S. E. and as long as we can carry on, with the 
wind about abeam or a little abaft it, has been the usual rule, but the 
.Storm Card will forthwith shew that this is running out to meet the 
focua. If S. E. be adopted, it will be seen by a little calculation, that 
^ about 16 or 18 miles, or in the Erst two hour^ run, the wind will 
iuiYe hauled to the N. b. E. or more Northerly, and that in an hour 
or two more it will be to the Westward of North, though probably tho 
•oarometer may still fall, when the course can be made more Southerly 
to raise (ihe barometer by increasing the distance from the centre ; 
^^ then Easterly to '' sail round the heel of the Cyclone," so as almost 
^ be in with the anchorage at the first fine weather. All this of 
•cou^e if the wind be not too violent, the sea too heavy, or the ship 
•^^'ank, or steering too wildly or dangerously. At all events if heaving 
^ ^usi be adopted (on the port tack of course as being well in the 
^^^. hand side of the circle), every seaman can see that he has thus 
^^oided two dangers, the being disabled by the fury and shifts of the 
^^^trej and the being drifted into the Northern or right hand semi* 
^^^^e^ where the winds and current of the storm are all more or less 
■^Oiii the Eastward, and therefore towards the shore, while on the other 
"^^^If they are as much off iti ^ that even should a misfortune have 
^^^fidlen him, he has a clear drift to sea while rigging his jury spars 
^ get back again. 

By the following extract from an of&cial report to the Master, 
"Attendant I am enabled to corroborate exactly the view I have there 
^^en of the proper course to be steered when running to sea. Captain 
^* Stuabt, commanding the ship Baboo^ says — 

** With regard to casnal storms or other incidents, I can say but little ; with ex- 
^^P^on of the gale of the 21st May at Madras, when in company, and after tho 
^^^^nttal Kydd, I put to sea. Wo had two very scvero nights of it, but fortunately I 
M well tp the Southward of Madras, and returned to my anchorage on tho 24tli* 
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''During the gale the wind with vm was most serere from North and N. W.; at 
the latter point it blew with fearful yicieaaco, then moderated and yecred round to 
8. W. in the afternoon of the 22nd ; with which I made sail, being then distant from 
Madras 118 miles, bearing N. N. W., and arriTed without any damage." 

The General Kydd is the ship alluded to in the note, at p. 162, and 
she ran out so as directly to meet with the centre. The Bdbao ** for- 
tunately got well to the Southward of Madras/' % e. steered £ur enough 
to the South to avoid the centre, though in passing the S. W. quadrant 
of it, she had, as we see, the gale ezcessiyely violent, heing then nearest 
to, and close upon the centre. Some of the other vessels which slipped 
from the roads also escaped the centre, hut the unfortunate harque 
Braemar being, like the Chneral Kydd^ too far to the North, was laid 
on her beam ends, and only righted by cutting away her masts, the 
wreck of which carrying away her rudder she drifbed in an unmanage- 
able state 6n shore, and was wrecked near False Point Divy. 

188. Captain Miller, of the ship Lady Oliffbrd, has given us * 
capital instance of this management. In the Bay of Bengal Gydone 
marked YIII. on our Chart, he was lying at Nagore, ah open rood- 
steiad, and as the centre passed close to Fondicherry he had the winds 
Westerly. Being bound to Madras, and well acquainted with the law 
of Storms, he weighed on the 24th October, with a gale at W. N. W. 
and stood out to the N. £., ran round the heel of the storm, and on 
the 26th anchored in Madras Beads, having carried the« wind, veering 
in 16 hours from W. N. W. to S. B. 

189. In BrvEBs. Ships in large rivers may be able to derive 
much benefit from weather, shores in Cyclones, and it may oftea 
become with steamers, boats, and small craft, and at times with ships 
in the smaller rivers, of great importance to know that the shift or 
veerings of wind will take place in such or such a direction rather than 
in another ; for by this knowledge they can often run at the com- 
mencement of a Cyclone for an anchorage, at which they can lie slid* 
tered through the whole of it ; or they can, if anchored on a weather 
shore, profit by the lull to get over to the other, before the shift of 
wind comes on, which would convert their former shelter into a dan<« 
gerous lee shore. 

190 Let us, as an example, take the Hooghly ot Canton river, both 
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mnoh freqaented and miming about North and South towards their 
mouths, and suppose ourselves in them exposed to a Cyclone crossing 
them firom East to West, in a launch with treasure on board, or in a 
steamer. 

. It is dear that for the first hsi£ of the tempest if the mai is to the 
Sastward of North, the centre will pass to the South of the boat, and 
as the wind will be N. S. and EaBt, and South Easterly, the Eastern 
shore or any bank shditering from these quarters is safe ; but that if 
obliged to anchor to the South of a bank or island, when the centre is 
passing exactly over the boat's position, the latter part of the Cyclone 
may drive her on shore, or sink her at her anchors. The Card alsa 
shews how, if the wind is to the Westward of North, it will veer to the 
West and S. W., and thus perhaps render an apparently safe berth 
really dangerous, if due precaution be not taken.* 

To the last edition of Sir William Beid's work, The Law of Storms, 
is added an appendix with figures, shewing that ships mooring in roads 
or harbours where Cyclones prevail, should so lay their anchors as to 
ride with an open hawse as the wind veers, and this indeed is usually 
done by the pilots from long practical experience, as in the Downs, 
and other roads and harbours at home. 

In those parts of the world, however, where no good pilots, if any, 
are to be had, and if mooring be desirable there, it will be highly 
useful to consider, as Sir William Seid advises, how the anchors may 
be laid so as to have the best bower if possible to ride by on the first 
part of the gale, and both anchors with an open hawse on its veerings 
and dose. But this again must depend on the usual tracks of the 
Cyclone, if known in these quarters, and it is very difficult to lay down 
any positive rules, for we have again the tides often interfering, and 
always to be considered in fine weather. Pew ships would moor 
when bad weather was decidedly coming on, even if they could do so, 
unless in very confined anchorages, as they would probably prefer 
riding with a long scope, with a second anchor dropped under foot to 
veer upon if the first should not hold. 

191. In a word, the Law of Storms will here, as in so many other 
caaeSpfire-ioam the mariner of what is to come ; ** and fore-warned is 

* See also p. 172 for the effects of stonn-waves in riTen. 
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fore-armed." The tales which we have all read of the wind's ** unfor- 

* 

tunatehf shifHnff to the opposite quarter" when 'Hhe boat (or ship) 
was driven on shore and ell hands perished/' will be changed into 

*• During the lull, (or when the wind had veered to ) the boat (or 

ship) in due anticipation of the latter part of the Cyclone, changed her 

berth to the shore, where she safely rode out the remainder of it 

without damage." And let me add, that every officer and commander 
of whom this shall be said or written, will be held in that degree of 
professional esteem which is the rightful meed of such careful and 
scientific management of the lives and property ^itrusted to his charge, 
as contrasted with the fatalism, the fool-hardiness, or the helplessness 
of ignorance. 



PART IV. 



1, Other Fh^nomeka ooNyEOTEB with Cyclones ; Stobm-wayss 

AND StOBM-CUBREKTS. — 2. IkSTANOES of these XSJy OF THBIB PRO- 
BABLE effects, — 3. IinJI!H)ATIONS FBOM THE StOBM-WATB. dk. 

Pybamidal and oboss Seas bxfebienObi} in Cyclones, and 
Swell felt at great distanoes fboh them. — 5. Noise of Cy- 
clones. — 6. Passage of the csntbe of Cyclones. — 7. Sizes op 
THE central space OB LuLL. — 8. Electbicity, Magnbtisic, 
Electbo-Magnetism, and Earthquakes. — 9. Abched Sqitalls, 

TOBNADOS, etc 

192. Stobm-waye and Stobm-oubbent. These two phsDnomena, 
of which the very names will be probably new to most of mj readers, 
certainly exist, and often to an extent little dreamed of. They have 
also, I have no doubt, frequently occasioned losses which were quite 
unaccountable at the time, and thus, as being in effect a sort of un- 
hnowriy capriciow, and sudden currents arising in the midst of tem^ 
pestSy demand the most serious attention of the careful mariner: I 
begin with the Storm-wave. 
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If anj of my readers have ever observed the passage of a whirlwiud 
or mrater-spout across a harbour, a river or a lake, they may have no- 
ticed that it raises the water above the level as it travels along, and 
that light floating bodies, such as pieces of wood, or even sometimes 
the wrecks of boats upset in its passage, are often brought firom the 
middle of the river or from the other bank to the shore where it lands. 
This is in miniature a Storm Wave. 

193. Colonel Seid (p. 523, 2nd edit.) says— 

**If a revolving power, like a whirlwind, were the only one exerted, it might be 

expected that the level of the water would bo diminished at the centre of the vortex, 

tfaoDgh heaped np towards the verge of the storm. Bat it may be possible that a 

wmve of a romid or oval form, moving onward like a tidal-wave, bnt at the rate of 

the slQim's progress, may accompany the storm in its course, and that its height may 

depend on the degree of atmospheric pressure, modified by therevolving power of the 

wind. The impulse in the direction of the storm's course being given, and maintained 

for a few hundred miles, currents very similar to the ordinary currents of the tidal- 

wive mig^t be created, so that if the effect produced by such a wave is added to the 

<pnng-tidflB, it might assist in causing those inundations in flat lands which often occur 

^▼ioleiit storms. It will; therefore, be very desirable to note the height to which the 

^ rise on the leeward side of ishmds, particularly those lying at a distance team and 

iBflocDoedby continents.'' 

191 Eveiy seaman has also seen that under a water-spout the sea 
ttboilmgand foaming, and rising up, and travelling along with the 
*P0Ql, in a space of perhaps some hundred yards or more in diameter,^ 
tnd be can suppose that, if a boat could live within it, it might be 
Mned along as far as the water-spout travelled, which would then be 
^ a miniature representation of what we suppose to take place 
m tbe case of the Storm-wave ; which, at present, for wo want infor- 
^o»&m greatly on this as on so many other points, we suppose to be 
Boioewhat as follows : 

As there is no doubt that the atmospheric pressuref when dimin- 
uhed in any one particular point of the globe occasions a temporary 

* Ihe black column of a small water-spout where narrowest, will often subtend a 
liorinxital angle of a degree at least, one would suppose ; though I do not know that it 
^ ever been measured. An angle of 1^, at a mile distant requires the object to be 
iboQt 31 yards in diameter. 

t Most seamen are acquainted with the meaning of this term; such as are not, will 
fiod it briefly ezpUuned in the following section, where the Barometer is treated of. 
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rise of the waters under this point, which are pressed up by all tb 
rest, and that at the centre of Cyclones a diminution of pressure whid 
varies firom an inch, to two and two and a half inches of mercor] 
occurs, so there is no doubt tliat at this peculiar part of the oenft» 
the water is raised a little more than a foot for eyery inch of fall e 
the mercury, or about two feet in ordinary Cycbnee, and proportion 
ably over the whole area of them. The incurving of the wind, abeadj 
explained (p. 108) must also have a tendency to keep up and support 
a mass of water at, and towards this part, and we assume that thii 
mass of water, or at all events a body floating upon it, is borne by thi 
conjoined action of the wind and this wave, onwards in the direetioi 
of the path of the storm. This is what we denominate the Stobic 
WAYE, and what I have quoted and said is the Thxobt or theoretica 
description of it. We shall come forthwith to the proofs I have beez 
able to collect of the fact of this phsenomenon so occurring, and witl 
more of these we shall obtain in the end a Law for its action in a( 
cases, and our estimates of its effects will be then more certain. 

195. Sir Henbt Db la Bbchb, in his '^ GFeological Beport co 
Cornwall, Devon and West Somerset," p. 11, has the foUoviring re- 
marks, which 1 will not attempt to abridge, confirming so exactly aa 
they do what has been just said* I have however marked a few pas- 
sages in italics. 

" Mi; Walksh* haa observed, with respect to the inflaence of the pressure oi 
the atmosphere upon the tidal waters on the shores of Cornwall and Deyon, that a 
&11 of one inch of the mercnry in the barometer corresponds to a rise of sixteen 
inches in the lerel of the sea, more than would otherwise happen at the same time^ 
imder the other general conditions; a rise in the barometer of one inch maridag 4 
corresponding fall in the sea-leyel of sixteen inches. This he has found to be tin 
usual rate of such alterations in level; but yery sudden changes in the pressure d 
the atmosphere, arc accompanied by elevations and depressions equal to twenty 
inches of sea- water for one inch of mercury in the barometer. Begarding the yrhoU 
pressure of the atmosphere over the globe as a constant quantity, all local changei 
in its weight merely transfer a part of the whole pressure torn, one place to another; 
and hence he concludes that the subjacent water only flows into or is di^laoed tnm 
those areas where, for the time, the atmospheric pressure is either less or greatei 
than its mean state, in accordance with the laws which would govern the indication o( 

* Assistant Master Attendant U. M. Dock Yard, Deyoi^)ort« 
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tifoMisBltaAtadintettMBMrafthealDiOBphflreandfea.* Wemigliftacooaiitlbrt^ 
diffiaraice obeerved hj ICr. Walker, in the amount of depretaioii or eleratioiiof aea* 
1bt«I [a o du eri b j sodden cjumges in atmospheric press ure , hj considering that a 
sodden impulse given to the particles of water, either bj snddenlj increased or di* 
miniihed weight In tiie atmosphere wodd canae a perpendieahff rise othilintim 
m mm m ^ « ivavs, bejood the height or depth strictly dne lo the mere change of 

wfj^itaelCt 
« At legaids tfia inflnence of the winds on the mean level upon the sooth eoast 

of Connmtt and Devon, Mr. Walksb observes that East and West winds scarcely 

aftet it» botthat Soatherlj winds raise the sea above it from one to ten inches, and 

€ff Ane winds duress the water beneath it as much according to their force. On 

^momaig of the 29th November, 1836, when the velocity of the wind was esti- 

noted it sboat one hundred feet per second, the sea at Plymouth was raised three 

ftet riz and a half inches above the mean level, the greatest height above 

fti oqaQibrinm level ho has seen. The hurricane began at S. W., and the 

i)ooiwker was veiy low } therefore this great increase in height is dne both to 

Ae ixnd and diminished atmospheric pressure. A gale of wind from the South- 

waid, a low barometer, and a high spring-tide concurring, cause damage and inun- 

^atkn^ on die southern coast of Cornwall and Devon. From tl^e form of the 

ftjstol Channel, and the absence of a free passage for the waters, such as exists at 

do StrsitB of Dover in the English Channel, Westeriy winds force up and sustain 

ftS'Mtbody of water, thereby raising the sea above the mean level several feet* 

^ippm from an account of the great storm of the 26th November, 1703, that the 

^flowed over Ae top of Chepstow bridge, inundating all the low lands on both 

fi^of the Severn, washing away farmyards, drowning cattle, .&c and it is worthy 

*Wsft«vMS& 

t Aeiiemnstance connected with this subject, of considerable practical value, has 

iMBaotioed by Mr. Waulsb during his long-continued observations. He has found 

thst doDges in the height of the water's surface, resulting from dianges in the pres- 

mnof die atmosphere, are often noticed on a good tide-guage btfcT$ the barometer 

SNi ootioe of any change. Perhaps scmething may be due in these cases observed 

by Mr. Wai«kbb to the friction of the mercury in the barometer-tube, as it is weU 

blown that in taking careftil barometrical observations it is necessary to t^> the in- 

struiieDt frequently and carefully, to obtain the measure of the true weight of the 

alaoq^here at a given time and place. The practical value of the observation is, 

however, not the less, be the cause of the phenomenon what it may} for if tide-guagcs 

at imp<ntant dockyards shew that a sudden change of sea-level has taken place, in- 

dicatiTe of suddenly decreased atmospheric weight, before the barometer has given 

nolioe of the same change, all that time which elapses between the notices given by 

tfiB tide-gnage and barometer is so much gained; and those engaged with shipping 

know the value of even a few minutes before the burst of an approaching hurricane. 
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of remark, that the barometer is recorded to hare then fallen lower than had e 
been preriooBlj noticed.* 

'^ It will be obvioos that while in a horricane, such as that of Kovember, K 
noticed by Mr. Walkbb, the leyel of the sea was raised on the South coast of C< 
wall and Devon, it was alio deprested on the North coast qf those counties ; so 1 
the difference in the sea-lerel on the two coasts thus caused, would be the snzi 
elevation and depression produced on each coast respectively.** 

196. In the Nautical Magazine for August, 184(8, Mr. K. 
Martin, Harbour-master at Eamsgate, gives a very carefully detaili 
account of a sudden rise and fall of the tidal column at that port : 
August, 1846, which took place three times in unequal undulatioi 
during a severe thunder-storm, and just at the mon^ent of a sevei 
discharge of what is termed the return stroke of the electric matte 
or its flashing from the earth to the clouds. He describes the flat 
as " crimsoned ! spiral ! and intense," and as ascending '* from tl 
earth to the heavy cloud which hung over us." Upon carrying 13 
tidal diagram from the tide^guage to London^ it was found at ti 
Admiralty that the phssnomenon of the positive state of the electric! 
of the earth*s surface, had been noticed there on the same day duiii 
the storm. In June, 1848, also during a thunder-storm, the sea, 
shewn by the tidal guage, rose to a height of four feet in ten minut 
with imdulations as before, but to a greater extent. The return fia 
was not observed in this instance. 

In reference to what will be subsequently said of the possibly el* 
trie nature of Cyclones, these observations are of much interest. 

197. In a brief note forwarded to me by Captain Hutchiks^ 
of the Barque Mandane oi Liverpool,- from an old Mediterranc 
Commander, it is stated that the rise of the water above its usual l9 
is the first and surest indication of a gale in most of the parts of tA 
sea, especially upon the Italian coasts. 

Where, as would often appear to be the case with tropical Cydon* 
the track follows the course of a river, or crosses a country intersect 
by rivers, great and sudden rises of the waters, analogous to the Bon 
of the Hooghly or the Fororoca of the Amazon, appear to take phu? 
which tear boats and small vessels from their anchors and shore-ftst 
and capsize them in a moment. A friend, writing of the effects i 

♦ Walker, MSS. 
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iheae rises, says that the force of an ordinary gale or tyfoon is not 
sufficient to account for them, and he instances the October Cyclone 
>f 1832, in which he was proceeding down the river, but fortunately 
escaping found that whole fleets of boats had been sunk at the differ- 
mt halting-places, and that the mischief was universally said to be 
lone in a single moment by a wave supposed to he occasioned hy the 
^nstanUmeous change of wind Jrom 2f, East to nearly the opposite 
potn/. 

In the Nautical Magazine for September, 1854, is a letter from 
Mr. CooDB, in which from observations made by a sensitive and self- 
'egisiering tide-guage at the Portland Breakwater, that gentleman 
has safds&ctorily ascertained, and this in the entire absence of any 
Bwdl, that in every electric storm (thunder-storm) for the last four 
yean there has been a very perceptible amount of variation in the 
tevd of the sea. A diagram accompanied the paper, but this has not 
I'een given, the result shewn by it only being stated in a note, which 
8 ^ the depression and elevation of the surface of the tidal wave from 
^ regular curve to the extent of three inches each way." This 
^^ves much to be desired, but, however, the &ct appears indubitable. 

298. . The Stobm-gubbknts we assume to be a succession of cur- 
^Xits analogous to those which we see round the sides of a whirlpool^ 
^d to be produced by the forces of the various winds blowing round 
^ the area of the Cyclone. 

It will be seen then, that the Storm-wave and Storm-current give 
'^e in every storm to two sets of forces (currents) independent of that 
^ the wind, acting upon a ship ; the one carrying her bodily onward 
^ the track of the storm, and the other drifb'ng her round the cir- 
-^^mference of that part of the Storm circle in which she may be. 

On that side of the Storm circle where the winds agree, or nearly 
^ with the track of the storm, both may be acting together ; on the 
"Opposite side they vrill counteract each other, and on other parts of 
^1)6 circumference they will act more or less across, or diagonally : 
'^UB, taking, as the simplest case, and one nearly that of Madras 
^B«ftds, a storm travelling from East to West, and striking upon a 

Coast running North and South, its centre passing over Pondicherry, 

^e fihould have then, for all ships in the offing, one current, 'the 
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Storm Wave' carrying them directly on shore, with greater or less 
velocity, as they were nearer or farther from the centre; and othor - 
currents^ 'the StonA Currents,' varying in their direction according^ 
to the situation of each ship in the Storm Circle, but always agreeingg 
pretty nearly with the direction of the wind. 

The current of the Storm wave then is setting due West : but thsM 
of the Storm current West on the North side of the Storm aieiam 
and due Hast at its South side ; South at its Western edge, an^^ 
North at its Eastern side, and so on in all the intermediate direction 
and a ship putting to sea from Madras Beads in our supposed 
will be carried right towards the shore by the Stwtn^uHwe, and to 
South- Westward also by the Storm-Current ; but if putting to 
from any place to the Southward of Fondicherry ; that is on t 
Southern side of the Storm-circle ; she would be carried one way 
the Storm-wave, and the opposite one, or partly so, say to the S. 
East, or N. E., by the Storm-current ; so that as to mere Westiazzij 
the effect of the one would probably neutralise that of the otWr 
The case of ships on that half of the storm where both forces 
against him, should however be borne seriously in mind by the 
man at all times; 1 have no doubt that it has very often occasio: 
the loss of vessels, and I proceed to give some instances shewing 
tainly the existence of this wave and of these currents in various 
and of their probable effects. 

199. Instances of ths Stobm-wayx and Stosm-cubbe 
Many seamen, and those old and experienced ones too, will say th 
they have gone through plenty of gales and hurricanes without m 
ing with much or any current, and will be therefore a little doubtlP^ 
of the importance which 1 attach to these ; or may even suppose 
views exaggerated. It may be worth while therefore to consii 
first how it is that we have so few accounts of them. I take the 
sons of this to be : 

(a) That at timee there is very little Storm-wave or Storm-cui^' - 
rent, while, as will be presently shewn, they are at times of extrao 
4inary strength. We do not yet know whf this is so, but there 
no doubt of the fact. 

(6) That in most merchaTitmcD, and I fear, formerly, even in so 
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l^en^of-War, tbe log is very badly kept, or in the first not even kept 
at "all in severe Cyclonbs. When, after a Cyclone, it is found that 
the ship is very fiv out of her reckoning, the observations are taken 
for a new departure, and the unexpected difference of position set 
down as excessive drift, (the rate of drift never having perhaps been 
ascertained by the log throughout the gale) or heave of the sea, or 
as a eurreni : in the usual acceptance of this word to signify antf dif* 
ference between the log and observation, which the seaman cannot 
readily account for.* 

(e) That sometimes, as before stated, the sbip*s position in the 
Storm-cirde is such, that the Storm-wave and Storm-current neutra- 
lize each other, and then, though both have been strong, the ship has 
felt no effect from them ; and if another vessel differently situated has 
been carried a long way by them, and the two accounts are compared, 
the one is thought not to have kept so good a reckoning as the other, 
or the matter is passed over like all other " very unaccountable things*' 
(and truly till now they were such) by the careless sailor. 

(J) That in some situations, as in the Gulf Stream, they occur in 
the localities of known currents, and if they act in the same direction 
or ^ thereabouts " are thought to be merely an increased action from 
tbe same cause, and are thus again passed over or set down to it. 

(e) Both the Storm-wave and Storm-current appear, li ke the winds, 
to be of great force at, or near, the centres of Cyclones, but to lose this 
rapidly as the distance increases from the centre ; so that while one 
ship is carried a wonderful distance by the Storm-wave and Storm- 
curtent and her nearness to the centre — ^all three acting the same way 
— another at a greater distance, and on a different side of the circle, 
experiences very little of this fatal current. Hence from all these 
apparent contradictions, the instances related, though perfectly au- 
thentic, have come to be held as utterly exaggerated or inexplicable. 
Like the histories of stones falling from the heavens, they have been 

* I am not here writing sarcasticallj, but seriously. IIow few ships are there 
which, even now, duly ascertain and take any account of the local Deviations of 
their compasses, which may amount with some vessels and with various cargoes or 
•rmaments, and on certain Thumbs, to as much as one or two points! The effect of 
all this is set down as eurreni. 
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thought mere travellers' tales because they could not be readily ^ 
counted for. 

(/) In some cases, and no doubt with some ships more than \r ^ 
others, when vessels are fairly so pressed down by the force of *fc 
wind as to be lying with their lee gunwales in the water, and -^ 
'' lea sea " washing half way up to the weather bulwarks, there ia : 
doubt that they drift much &ster to leeward than they suppose ; a j 
rarely indeed can the log be hove at such times when the seamaa 
but waiting perhaps for a heavier gust or a deeper lurch to cut aw^^ 
his masts. But in such situations, a stout ship, with a good cr^ 
will lie for many hours, partitsularly if relieved of her topmasts ti 
cutting or carrying away, and it is at such times that the drift bj'l^ 
should be accurately known to ascertain what is really due to t'3 
Storm-wave, In the log of the French ship Le Grand Dusqueti^ 
(16th Memoir, Jour. As. Soc. Bengal, Vol. XVII.) I ascertained t 
while the leeway and drift were carefully noted, and (the wind bei 
from N. N. E. to N. N- "W". throughout the Cyclone) they wo' 
have carried the vessel to the South of her reckoning, the diferea_ 
in Southing was only 12', while that of the Westing, which was d-. 
no doubt to the Storm-wave, was 218 miles, which were made in ttu^" 
dayq at right angles to the drift. 

(y) And finally, until public attention is properly directed to t 
and indeed all other parts of our subject, and public means adop 
to insure the collection and digestion of the vast masses of knowlec^ 
which, in the shape of detached facts, are now, as heretofore, annu>»»J 
lost to science and humanity, there must always be hundreds, if S3 
thousands of notices in existence, but beyond the reach of the labouf^i^ 
in the cause. 

. The foregoing will account, I hope, to the oldest seaman for ^^ 
want, hitherto, of definite information, and the frequent absence 
any notice of such effects as those we have assumed to arise, freque 
if not always, from the action of Cyclones. 

200. Ik the West Indies Colonel Eeid (p. 523, 2nd Ed.) 
in reference to the Gulf Stream : 

'^ After the storm of September, 1839, Mr. Hurst, of the brigantinc Q^^ee1l 
toria, (whose place is markeil in the chart), found the current of the Gulf- 
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neiilnlized ; and the same commander, on another occasion found the current mnning 
to tlie Westward, a fact corroborated bj other printed statements at the time. 

** The storm of 1839, when crossing the Gulf-Stream, was probably five hundred 
miles in diameter, and a diminished pressure, amounting to a fifteenth part of the 
atmosphere, at the centre of a moving circle of this extent, seems adequate either to 
arrost or to accelerate existing currents, or create new ones." 

201. Mr. Eedfield, in his last Memoir, American Journal of 
Science and Arts, 2nd series, vol. II., gives, p. 169, the abridged log 
of the barque Zaida off the West and N. Vf. part of the Island of 
Cuba, in the great Cuba Cyclone of October, 1844 ; and at the con- 
clusion says, 

" Csptain Chapman states that during the gale the Gulf Stream current off Cuha 
Aad kcame changed in Us course, drifting the Zaida rapidly to the Westward, so that 
OQ tiie morning of the 7th he found himself off Cape Catoche in Long. 86° 40'. On 
^'^ Uth October at 3 p. x. he picked up the two survirors of the Saratoga off Cape 
Aorida, m lat. 25® 40^. This position of the piece of wreck appears to shew also 
^c estrMidinarj check of the surface current of the Florida stream, for these men 
''^eae drifted off the bank of Bahama as early as the Tth." 

202. In a paper published by Dr. Petssoitkel (Phil. Trans, for 

3^9*56), on the currents of the Antilles, he speaks of what he calls 

Ccnnter-tideB, which he expressly says were very violent at Martinique 

^-iad the neighbouring islands when they had storms or hurricanes ; 

^4id again that when St. Eustace (St. Eustatius) was ruined by a 

^i««adfiil hurricane " coming in a contrary course," on the 1st Nor 

^y^Bmber, we had here (at Guadaloupe) the most yiolent counter-tides. 

^Ce giY«B also some details, but not suflRciently precise for our purpose, 

^^ some of them apparently erroneous or exaggerated, but there can 

^^ DO doubt that he refers in most cases to true storm-waves and 

^^ments, and I trust that attention will be given to this curious but 

^^^^y interesting part of the phssnomena of storms in those quarters. 

In a well arranged Manual of Physical Geography, published in 

ftria in 1889 by M. J. J. N. Thiot, it is said (p. 112), though the 

Authority ia not given, that, 

"Itis only known that when hurricanes rage at Qnadalonpe, the roe tie marie* 
^Ppean all at once near the coasts of Martinique lying to the S. East (S. S. £.) of 
^ ibnner island, and that reciprocally the gales (coups de vent, gales or hnrri- 
^**s), which are felt at Martinique, give rise to the ro* «is tnarie at Guadaloupe." 

* See p. 192 for the explanation of this term. 
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The distance between the centres of these two islands is 92 milefl^ 

and Dominica lies between them. 

203. In Mr. Bei>field*s paper on the Mexican " Norther " and 
Bermuda Oale of Oct. 1842, (Amer. Jour. Science of 1846, p. 157,) 
it is mentioned, in Beport No. 22, from Cedar Keys, Coast of Florida, 
Lat. 29« & Long. 82® 56' West, which was a little to the Northward 
of the centre of the Cyclone*s path, that " the water is stated to have 
risen 20 feet above low- water mark, and was within 6 feet of covering 
the island.'* About 5 or 6 feet are to be allowed for the tidelierey so 
that it was evidently a very remarkable rise. Mr. Bedfibu) attri- 
butes it to the effects of the Southerly wind on the right side of the 
Cyclone. The barometer is not given. 

204. While the first edition of this work was passing through the 
press, I received a newspaper notice of the Cyclone and inundation ais 
G-rond Cayman in October, 1846. No positive heights, from whicha 
we could deduce the total rise of the sea are given, but we cannott 
suppose it, by what is said, to have been less than 15 or perhaps 2C3 
feet, and it appears also to have been a true Storm-wave, which '' having 
risen above the iron-bound coast about midway the island (Savannahs 
flowed through ' Newlands ' into the sea on the other side, forming 
kind of rapid, entirely impassable in the usual course." 

This is exactly what should occur in a small low island Ijdng in tl 
track of any part of a Storm-wave. 

In a Chronological Account of West Indian hurricanes (Nan 
Magazine for 1848) is one of a severe Cyclone at Belize, which w 
travelling from the S. E. b. E. to the N. W. b. W. The account, 
fiir as relating to the present subject and compared with the 
Begister of 1788, is as follows : 



<M787, Sept 23rd, at Belize, Hondnras, between the hoars of 4 and 5' a. m. 
came on fhnn the N. N. W. veering to W. N. W. About lOh. it shifted to 
8. W. and blew with increased violence. At the same time the sea rose and prerenCo^ 
the running off of the land flood. The low lands were consequentlj overflowed : 
a house, hut, or habitation of any kind on either side was left standing on Belise 
One hundred persons perished ; dead animals and logs were floating about 
where, and eleven square-rigged vessels besides small ones were totally lost" 

In the same paper, p. 458^ it is stated that in the Antigua Hurri- 
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cane of 1772 the sea at Santa Cruz rose seventy feet aboTO its usual 
IcTel and carried everything before it. 

205. In the South£bk Indian Ocean. The brig Charlee 

Eeddle, to which I have before alluded (pp. 47 and 108) between the 

^^d and 27th of February, scudded round and round on the track of 

* Cyclone for five successive days ! When her log was carefully 

forked up, it was found that by it alone her course and distance was 

^f^r^h 42<* East, 111 miles, while by good latitudes and chronometer 

''Sbts, before and after the Cyclone, she had really made good in these 

few days a course and distance by observation of South 55^ West, 366 

'^es ; giving her, thus, a current (the Storm-wave) of South 62<> West, 

^6 miles, or in round numbers (which would require 480 miles) four 

'^fles per hour for the 120 hours, or five days. The average distance 

^OXQ the centre at which she scudded round it, is about 42| miles ; 

^^e greatest being 62 miles and the least 25 miles. There is no doubt 

^f the carefulness and authenticity of this vessel's log, which waa 

P^^ocnred for me by the Master Attendant at the Mauritius, Capt. 

-^oirxB, nor of her position being nearly correct, for she had just left 

^^*^ Mauritius and returned to it after the Cyclone, it is thus clearly 

^^ imqueBtionable instance of the Storm-wave. 

206. Another had just occurred in the case of the ship Tudor, 

^*pt. M. J. Lat, which vessel, bound to Calcutta, in Nov. 1846^ 

^^^oountered a severe Cyclone in Lat. 18^ South, Long. 83^ East, and 

^^»vb to, to allow the centre to pass to the NtM-ttrward of her, for 16 

^^^itm. Captain Lay had excellent sights before and after the Cydone, 

^^ estimates his drift at 66 miles during the time he was hove to ; 

^^ he found that he had been set 183 miles to the West of his dead 

^^^okaDiDg, and his estimate would still leave 77 miles of drift in the 

sixteen hoars to be accounted for, and this we can only do by sup- 

t^oring both Storm-wave and Storm-current acting together (as the 

^p was very near the centre, having her barometer down to 29-20), 

^the rate of nearly 6 miles per hour. 

207. Ov THE Coasts of Austbalia. In the account of the 

^ort Essington Cyclone, p. 63, already alluded to, it is stated that the 

k ^^KMe ten feet and a half by measurement above the usual high- 

m ^'itter mark. This Cyclone was one of great intensity, though of small 

1 K 2 
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extent, and its oentre did not pass, it appears, exactly over the settle- 
ment, but it is quite probable that the rise Was a true Storm-waye. 
-, 208. There is also a very dear and remarkable account of the 
Storm-Currents in the Nautical Magazine for 1841, p. 725, on the 
Western Coast of Australia, by Commander Wickham, of H. M. S. 
-JBeagUy who says, 

** There are other nerer-failing indications of a Northerlj wind, (with which the 
•N. W. storms begin on the coast,) sach as the change of the current, which owing 
to the prevailing Soatherlj winds nsnally set to the Northward, but ran strong to 
the Southward during Northerly y^mdiBf frequently preceding them, and giTingmore 
timely notice than the barometer." 

' Again, after describing a N. W. gale, and these seem to be truly 
Cyclones, for '' they commence at N. N. E., and invariably veer to the 
Westward, and between W. N. W. and W. S. W. blow the hardest^'* 
he says, p. 725, N. M. 

<* The change of current did. not precede the wind, but changed with it. Whea 
the gale was strong from N. W. and W. N. W. the current ran a knot an honr to 
the S. E., and when the wind changed to S. W. it ran with the same velocity to the 
N.E.- 

He also describes a Storm-wave, or rise of the water, p. 722. 

** A rising of the water is likewise a certain prognostic of a Northerly wind, and 
has been invariably noticed at Swan River to precede all gales fipom that quarter ; 
this of course can only be observed while at anchor on the coast." 

It is evident tha^ the '' rise of water " is the effect of the distant^ 
Storm-wave, and that it at once explains the current. As obaerva^ 
tions are collected, we shall doubtless find on this, as on more people& 
coasts, the points where thd^e^ntre of the Cyclones come to land, t^ 
be those where the Storm-waves and currents are most strongly fel^* 
The sets of Current along the Coromandel Coast are very well knoma^ 
and at the approach of the Cyclones are often very strong. 

209. Iv THE Bat of Bengal, I have been enabled to ascertain** 
certainly^ by means of circular letters and queries addressed to tbac 
jcommanders of the Pilot and Light vessels stationed at the Saod—- 
Heads, that at the approach of, and during gales from the EastvrardK 
or Cyclones, a heavy set of from three to five knots an hour from 
Eastward is experienced. If the Storm Card be laid down 9t 



Faet IV. $ 210.] ShmirWa9e and Ourreni. 181 

kead of the Bay of Bengal, and moved across it from But to West^ 
or up from the S. W. to the N. E« which are the usual tracks, it will 
be easily seen how the weaker of these currenfcs are Storm-Currents, 
and the stronger ones probably Storm-u^ivef, as occurring when thef 
eentres pass near to, or over the Sand-Heads, or iarther up, which 
they not unfrequently do. Nothing, indeed, is so common as for ships . 
which haye put to sea from the Floating Light to gain an offing, to 
find themselYes most unexpectedly, and after large allowance for their 
drift, in shoal wafcer on the edge of the reef off Point Falmiras ; and 
Arab and other foreign yessels, as well as not unfrequently Englbh 
ones, unacquainted with this peculiar current in bad weather, are 
often wrecked thereabouts. In a number of Logs and official reports 
from the Pilot and Light vessels at the Sand-Heads, collected for the 
investigation of the Cyclone of October, 1848, in the Bay of Bengal, 
I find this current mentioned in several logs ; the rates assigned to 
it being from 3 to 4 knots per hour, and the average of the whole 2i 
knots. One vessel indeed andiored in 85 fs. water with her kedge, 
bat found that she could not hold on, and shortly after that the cur- 
rent was so strong that the vessel would not steer with a 5 knot breeze. 
In the Zandan*a Cyclone of October, 1832, as quoted at p. 154 the 
sihip JUnon, Captain McLeod, ran up from 15® North Lat. in about 
Long. 89i<^ East on the Eastern Yerge of this Cyclone, track i on 
Chart m., with a terrific hurricane about South. When they 
thought they had run as far as they prudently might, they, prepared. 
to heave to, but suddenly saw discoloured water ahead, and before sail 
could be made, were in 8i £s. on the tails of the Sunderbund reefs, 
l^ut fortunately beat o£ Captain McLion says : — 

^ 1 remnked in the foregoing our consternation at seeing discoloured water ahead, 
and weU it might be so, for it is almost incredible that we over-ran the Log 70 miles 
or npwaids in 30 honrs, after allowing at the rate of 10 miles an hoar under bara 
poles; (in a merchantman), besides we made a very liberal allowance, in working 
op die dead reckoning as a precaution to keep ahead of the Log: Could this be the 
Stonn-wave you speak of ?" 

I have no doubt it was the combined effect of the storm-wave and; 
ptorm-current. 

210. Ik thb Ciiika Sea. We have several notices here of un- 
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doubted authenticitjy being logs and reports from the Captftins of the 
East India Company's China ships, who were all skilful navigators, 
and men far above any suspicion of exaggerated or careless reports 
to the Court of Directors, as they were liable to be very strictly called 
upon and heavily fined in cases of delay, or damage, or misrepre^ 
sentation, which last would always be known by the evidence of their 
numerous officers. Hence these documents are of as great value aa 
the logs of men-of-*war, and as the instances are very extraordinary, 
it is important that the reader should know that they are quite trust* 
worthy before he reasons on them« 

The following are instances, in this sea, taken mostly from my Sixtli 
Memoir. 

211. HoBSBUBGH, who had great perBonaX experience, and who 
xnade also extensive inquiries amongst those who were well acquainted 
with the China sea, says, p. 289, speaking of the tyfoons between the 
Grand Ladrone and Hainan, as comimg dovni from the E. N. B. 
(such as our tracks I. IV. Y. and XI. on Chart lY.), upon ships 
bound to China,* afber describing the changes and shifts of vnnd^ 
from N. W. and North to NJ E. and East, S. E. and South, adds m 
conclusion : '.' The current at such times runs strong to the West- 
ward ;" and again, ** When a gale happens to blow out of the Gulf of 
Tonking from North Westward and Westward, the curre^it at the 
sairie time sets .generally to the S. W. or Southward, in the vicinity 
of the Faracels, or where these gales are experienced." With the 
Stonn Card, and with attention to what has been said in the preceding 
paragraphs, it will be seen at once why this difference is made. In 
the first instance, a ship crossing the South Western quadrants of a 
tyfoon Cyclone— if, as we have described, she does so rapidly with a 
fiur wind and then heaves to at, or dose to the centre, finds the Storm- 
wave and Storm-currents both setting her the same way for the greater 
part of the Cyclone, while in the latter case as she remains entirely 
in the Southern quadrants of it, the storm wave is carrying her to the 
8. W., and the storm current to the S. E., so that between the two 
and her drift, she may find the current Southerly and South Westerly, 
and sometimes no doubt South Easterly. 

♦ They never pursue this route if bound from China homeward. 
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213. In July, 1780, the H. C. ship London, Captun 'W'ebb, was 
dri-v^n at four in the ailemoon from her anchors, in Macao Boads,* 
ai:id was obliged to put to sea With an E. N. E. gale. She stood out 
'^ntih all the sail she could carry, and at six had the Grand Ladrone 
N. E. At eight she was in 20 &thoins water, and the wind 
round " to S. E., and at midnight to South. At 'daj-light (or 
ly about 7 a. m. in such weather), thej had driyen dose in with the 

in 12 fathoms water, and were saved bj their sheet anchor. 
^ The drift we made was amaziiig. I imagined it at first only about fifty miles, 
Ixat to mj astonishment, when the gale was oyer, I found myself as low down ai 
Hainan within the Eastemmostf island." 

"We may suppose Captain Webb to haye made the largest allow- 

Uioe he could for his drift before so reporting, yet this ship must haye 

heen drifted, 5y the Stormrwace alone^ for the wind was at S. E. and 

Sooih, which would haye drifted her to the N. W. and North, up* 

^H^ards of 125 miles in thirteen hours, (for the Taya Islands bear about 

W'. S. W. 175 miles from her position at 6 p. m., and Captain Webb 

^ows 50 miles, or nearly four miles per hour for the drift) . This giyes 

ten miles an hour for the storm waye ! and in a W. S. W. direction, 

or directly with the track of the Cyclone. Making any allowance 

▼€» please for her haying been perhaps unmanageable, and at times 

before the wind, though her masts were all standing, and she was 

vqQ prepared for the Cyclone, haying her topgallant-masts on deck, 

&e. ; still this is almost incredible, were it not borne out by other 

Bbong instances. 

218. In September, 1809, the H. C. ship Scalehy Coitle was drifted 
iQaiyfbon 111 miles to the Westvrard of her supposed position (no 
doobt after eyery consideration and allowance made), in 48 hours or 
iZ miles per hour. This ship was not in the centre of her Cyclone 
tbongh not far from it ; her barometer falling to 28.80. She was 
oa fte Northern side of the Storm-circle, and thus her excessiye drift 
VIS probably a Storm current only. 

214. The H. C. S. Cattle RwUley, 25th to 27th September, 1826, 
was drifted in a Cyclone which was trayelling from the South 77° East 
to the North 77® "West, and this while she was at perhaps 70 miles 

* Jour. Asiatic Society, Vol. XL and Annual Begister for 1781. 
t Printed Westernmost in Original, but evidently an error. 
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from its centre, at least 220 miles* in 46 honrs, or nearly 6 miles an 
hour. If we allow the ship's drift to be three miles, there still lemidn 
two per hour for the Storm-current. 

• The rates at which the Storm- Wave travels, as shewn in the fore* 
going paragraphs, may be perhaps thought excessive, but sineei the 
former editions of this work have been published^ I hav» found that we 
have in the British Channel itself a very remarkable confirmation of 
the incredible velocity with which it can sometimes travel, and carry 
a vessel along with it. In the third edition of Luke Howard's 
Gltmats op Lovdok, published in 1883, p. 254 to 258, quoting frbm 
a pamphlet which describes the Great Storm of I708,t it is stated 

that— 

" A gmall vessd laden with tin being left in the small port of Helford, near Falmoatt; 
with only a man and two boys on board, drove fixm her four anchors at midnigfatyand 
going to seamade sachspeed before the wind almost without a sail, that at eight in the 
morning by the presence of mind of one of the boys she was put into a narrow creel^ 
in the Isle of Wight, and the crew and caigo saved." 

The direct distance between Helford and Chalk Bay in the Isle oC 
Wight is about 160 miles, to which if we add 24 for the curved 
course and bad steerage, &c., this vrill be 184 miles in eight hours, or 
S2d miles an hour, from which if we take 6 miles per hour for the little 
coaster's run, and 5 miles per hour for a flood tide, there still remains 
at the lowest a storm-wave of 12 miles an hour to account for. 

We have thus, for this sea, clear and undoubted proofs of Storm- 
waves and Storm-currents ef great intensity and considerable dura? 

* Mr. Wise, an officer of the ship, estimates it at *' upwards of 300 miles under 
bare poles.** 

t The greatest English storm of which we have any record. An annual Sennon 
is preached in London on the 25th November in the Baptist Chapel, Wild Street, u) 
commemoration of it. Dnring the reign of Queen Anne this day was observed as a 
solemn fieist, and a private- individual named Robert Tatloe has left a sum of 
money in the funds of which the interest is appropriated to this conmiemoratioii. 
Fifteen sail of the line, with Admiral Bowatbr and all his crew, with several hun- 
dred merchantmen were lost. London appeared like a city which had sustained a 
protracted siege, whole streets being destroyed, and several thousand individuals 
buried beneath the ruins. 8000 seamen perished, and upwards of 120 persons on land, 
and it was computed that 2.5,000 fine timber trees were uprooted in the South of Eng- 
land and Wales. See Annual Register for Nov. 1843, p. 168, and Luke Howard 
as quoted. 
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tion, and when we recollect tiiat the China tyfoons often bring with 

4ih«DDL aw&l inundations on the coasts,* we can haye no doubt that the 

phsenomenon exists much in the fonn in which I have described it. The 

dose relation of the inundations to the Storm-waye^ we shall pre- 

■eatlj shew. A careful consideration of our Chart No. lY. will shew 

bow a ^oon-Cyclone coming in, perhaps at least from the Marianas, 

Benin Islands,*or Loo Choos, if not from fiurther Eastward, may sweep 

the Southern-coasts of China with a huge wave, of power and extent 

mficient to produce these extraordinary effects. 

215. I haye not adyerted here to the Northerly, North Westerly, 
tod North Easterly currents, described by Major Eeitkell, Ksllt,. 
tad otbers, and commented upon by Punnr in his able Memoir on 
fte Chart of the Atlantic, as common and undoubtedly existing at 
the entrance of the British Chaunel, for the simple reason that I con- 
nderthe whole of the data on which they are calculated as uncertain, 
and probably erroneous. Currents there are no doubt, and strong and 
OHMt dangerous ones too, eyen in comparatiyely fine weather, but as 
kfere observed (p. 175, Note.) in how many merchantmen in the 
pKient day, is the Detiatiok of the compasses duly ascertained, 
*^died, applied to correct the courses, and watched to see if any 
^Iteration occurs in it ? Until we know what was the Deyiation on 
kard of ships said to experience currents in fine weather almost all 
^'^lop hook currenUt^ must be distrusted. Where ships in which 
^ Donation is known and allowed for, are hoye to in a gale, and a 
doeaQowance is made for their drift, or in the rare cases of a perfect 
^dm where the current can be tried, we may reasonably allow that 
the current has existed ; but when the course on a considerable dis- 
tUHie is reaDy uncertain to 5, 10, or eyen 20 degrees, we should waste 
time, had we eyen the details before us, to endeayour to analyse these 
dftta for our purpose, which is to demonstrate if we can, or at all 
^enta to put the mariner on his guard against the temporary currents 
produced by storms.f 

* To the Westward of Canton, where there are no lai^ riyen of which the 
'^"QttQB, hemg dammed up by the wind and swollen by the rains, might produce them. 

t After the loss of the Great Lwerpoci Steamer belonging to the Femnsula and 
^^Wtl Steam Navigation Company on Cape Finisterre, in 1846, a Committee ap- 
l<itod to investigate the drcnmstanre, r^Kirted it as owing to an '^nnnsoal in- 
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216. The Western entrance to Bass' Straits is aLso a localitj in 
which what we have said of the Coast of China, (all things being ro- 

dranght," and the P. and O. Company issued an order to their commanden that, alt 
night and in thick weather they were to give Cape Finisterre (and strange to aaj 
Uahant was not alluded to!) a berth of twenty miles. In an article published in the 
Calcutta * Englishman,* I commented upon this order as follows, after explainiqg whit 
the Stonn-wave and Storm-currents were. 

^ The rule given by the Directors of the F. and O. Company is, that at night and in 
thick weather, twenty miles berth is to be allowed to Ci^ Finisterre. 

** Now, putting aside temptation to ' turn the comer sharp,' and supposing fiifiy 
twentymiles to be always allowed, we shall shew that instances may arise in whidithis 
is only half enough I 

" The great storms of the Atlantic are, there is nodoubt, yery often, if notalway^* 
rerolving storms of fiom 500 to 1000 miles in diameter, and travelling from the track of 
the Gulf-stream past the Bermudas and Azores to the coasts of Spain and Fortugalytha 
Bay of Biscay, the Cluvmel, or the Northern Ocean. They sometimes preserve their 
full size, and then appear to be gales blowing in nearly one direction only — that is veer- 
ing but very slowly — and somedmes contract in size, when their duration i^ shorter. 

** When &e first case happens, there is probably little or no Siprm-wave, or cnntnti 
on the exterior borders of the storm ; but as it approaches or passes over a t^ol^ 
these may be felt moderately and even strongly. In the case of the Great Lwfiirpod^ 
if we take it that the Westerly to S. S. Westerly gales were the Eastern and Southern 
' quadrants of an Atlantic revolving gale, and the insets the storm currents, her case is 
dearenough : butwearetold that, in future, a berth of twentymilejs istobe givento 
Ci^ Fhiisterre. In ordinaiy cases, of a moderate current, this may beenough ; but 
taking the case where the centre of a storm passes near, and to the Northward of diat 
point, the Stonn-wave and Storm-currents together may induce a set of at least three 
miles an hour. We will put it at two only, and allow the steamer to have run up from 
a sight of the BurUngs. It is clear that to put her twenty miles wrong she needs only 
ten hours run in this Westerly set, the ten hours of an ordinary night in those latitudes^ 
and (here lies the mischief) the conmianders may think that they fully take precantioa 
enough if they give the Cape the 20 miles required. If the currents should unfbrta- 
nately run stronger, or the thick weather lengthen out the nights, or render bearings or 
distances uncertain or impossible, the chances of another misfortune are much aug- 
mented. 

** Our view, then, is, that the rule laid down by the F. and 0. Company should rather 
have stood thus: 

^ And the Board further direct that the ships of the Company, on the voyage be- 
*' tween England and Gibraltar, both outwards and homewards, and especially with 
^ reference to the extraordinary inset noted above, and the possibility that in cases 
*' where the fixnis of a revolving storm from the Atlantic may be passmg near Cap^ 
*• Finisterre, tins dangcirous inset may be much augmented, strictly enjoin that^whea 
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Tened liere as being in the Southern hemispherey and in a high 
Southern latitude) might theoretically be expected to hold good ; and 

*pinng this point and the ladtade of Ushant, if Soatherlj, S. Westerly, or Westerly 
^galespreraily or haVe recentlj prevailed, and especially if the barometer should have 
*iUkD,that a wide berth of from thirty to forty miles ormore maybegiTcnin the 
•ni^siid in thidi weather." 

** We sabmit with all deference that this role comes much nearer to the present 
itateof naatical science than the one given. We are aware that experienced seamen 
unally aay, and we believe the ' Directories/ and * Pilots* also, that when a North 
iMterij itoim is blowing oat of the Chops of the Channel and Bay of Biscay, there 
11 • rtrang current along the Coast of Portugal, and round Ci^ Finisterre. If 
Aereisabo a Westeriy gale, this would be exactly a Stonn-current, such as the 
nliiQn we hove quoted infer to exist, and Mr. Redfisld, indeed, inclines to think 
vith Phrfiassor Dots, of Berlin, that all winds blow in circuits ; and certainly there 
ii Bmch to confirm these views. At all events, nothing should be risked for want of 
• trillbg precaution, which, for two or three steamers in the coarse of a year may cost 
in honr or two more of steaming, by making rather a wider circuit past these dan- 
icrou points" 

This letter waa duly acknowledged by the Directors, and its suggestions I have no 

^nd»t acted upon. That they were correct is shewn by theLog of the P. and O. 

^3iiiq«y*B steamer Iheria, given in Mr. Mariin's work, p. clx., of Appendix to 

^titL This vessel experienced, a little to the Northward of Cape Finisterre, an 

^■ct of 81 miles in the 24 hours, and Mr. Mabtin rightly remarks, that had she left 

^^^'odmnpton a little sooner this current might have put her on shore, like the Oreat 

^^ 9tr poo L Hie same occurred to the P. and O. Company's steamer Oangei^ 

(^CiiTm, p. 143,) between Ushant and Cape Finisterre. 

I at die same time drew up and addressed to the Lords Commissioners of the Ad« 
^^^ultf, a paper of " Imtruetiont to officers qf IT. M. Navy, regarding the obmrva^ 
^'^^^liiirindan the Sfarm'Wave and Storm^eurrent when in or near soundings, and 
■^'>B« the Lot. qf Gibraltar to the British Channel** rcspectfhlly suggesting that it 
'^^^t be published, as a means of obtaining some useful data to enable us to ascertain 
^^ tte conditions of this danger, and ofiering to analyse the observations. Their 
^^Odsiups, I am glad to say, have done me the honour to recommend its being printed 
^ tte Nautical Almanac, and I trust that all British seamen, at least, ^ill see the 
ISt^at importance of the questions, to them of life or death at times, which may 
^*pei4 on the investigation ; and aid me by all the information old or new which 
^ can collect. The Peninsular and Oriental Company, in acknowledging my 
^^mmmdcation, acquiesce on the part of their committee and for themselves, (and 
^ had the best nautical advice in London to consult) in the utility of the sugges- 
tion. The sulors must do the rest for themselves by furnishing material. 

Since the first edition of this work I have met with an account of the loss of H.M.S. 
%«<ir,tmtlie 9th March, 18iK), on a sunken rock, biipposed to be the Mace, about 
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if the reader will first refer to what has 1>een said of the tnckB € 
atonnB hereabouts, (p. 64) and then placing his Horn-Card on i 
Chart move it along fiom the West or W. S. W., to the Eastward^b 
will see at once that there are good grounds for supposing at kail 
that with the heavy Westerly or North Westerly galea forming ft 
North and N. W. quadrants of a Cyclone, which has travelled in fitti 
the Southern Indian Ocean, strong Storm-currents or a strong Storm 
wave, or both acting the same way, might occur. And so it notori 
ously proves, for the repeated and dreadful wrecks of Emigrant shif 
off the N. W. point of Van Piemen's Land, with the *^ nano* 
escapes'* of many, which have just seen their danger in time, are in 
dubitable proofs of it. The following, which is abridged from a 
jMtper notice, is a direct instance, and it appears to be written by 
who understood something of nautical matters. 



** As to the Western entrance into Bass's Straits, the writer of this has 
be glad that Proyidcnce preserved him and the ship in which he sailed from 
land from the fieite of the Cataraqui ;* as she was in very nearly the same latifci 
and longitude, and during a daik stormy night, in soundings which, compared ^ 
Captain Siokbs' Chart, shew her to have passed close to the EUurbinger and Nav.fli 
Bocks, on which vessels have been previously wrecked. 

** That there is probaUy a set of some kind off the coast, Westward of Cape Od^^' 
by which ships are carried to the Southward, is very probable. Captain Stokbs d 
not, however, allude to it. Something of the kind probably occnrred to the 
for Captain Stokjes ascertained, by correspondence with her owners, that the 
had his chart on board. When it is considered that the coast tHopea down 
from the Great Australian Bight to King's Island and the Western side of ' 
it is not surprising if there should be under the action of Westerly winds, fireqiseo 



26 leagues S. East of Ushant ; in which it is stated that on Saturday the 9thy U ^ 
blowing a very heavy gale, and the ship having shaped acoune to carry her &r tt» 
Westward of Ushant, owing to the thickness of the weather (not having had an ob^ 
vation for some days ) and the different set of the tides, had got near thrt§ degree ^ 
the east of her reckoning, to which the Iocs is attributed. She was, at the tini^ 
struck, going nearly right before the wind, which was thus we may suppose tt^ 
S. W. or Southward, and thus m the front of a Cyclone, if it was one ; with the S*cp* 
wave carrying her as I have described. The great rises of the water in the "^^ 
of Brest and thence to the Southward in bad weather, with certain winds, arec 
analogous to what as we have just seen, occurs elsewhere. 
* Wrecked at the entrance of Bass* Straits with 400 Emigrants on board. 
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Uoirii^ A hetTjr gale, a deflection of the cnrrent, setting a ship in dark storm j wea^ 
tber oat of the proper oonne; and it is a matter of surprise rather than otherwise 
ihat but fire wrecks (however fatal they may have been) should have taken place off 
King's Island in twelve yean. It is to be hoped that for the future, with lights oo 
C2ipe Otway and the Kent Qroop, the navigation of Bass's Straits will be as safe as 
Ae British Channel, where it will be recoUected, wrecks occur off Sl Catherine's, in 
f^ Ue of Wight, from a set off from the Channel Islands, as in the case of the 
CbsruwCpM, Weit Indiaman, which waa cast ashore on a rocky ledge, despite all the 
figlils fion tte Liiard to the Needles, during a S. W.October gale, which the writer 
WinoDects, having been exposed to it, and having lost relatives in the wreck of the 
dii|k*-.iS|ydiMy Mcming Meraid, Dee. 10. 

217. The seaman also adverting to what has been before said that 
"Wiiids may be blowing in true circuits (Cjclones) without rising to 
tbe force of a gale or hurricane, should bear in mind that in narrow 
aeas especially^ and where perhaps other causes may be acting, and 
^^Hng ike same way^ so that two moderate causes may produce a strong 
^fiect, tiie Storm-ware and Storm-current may also be acting th^n to 
^ certain extent, and carrying him far out of his reckoning while he is 
^3Lepri?ed of observations in dark gloomy weather. 

218. The Nortes of the Gulf of Mexico, may often be of this de- 

Boiption, for storms there which are moderate as compared with hiu> 

vicue forces, may yet be true Cyclones, and produce Nortee^ (Nor* 

'Uietly gales) in various parts according to their tracks. One coming 

Uitothe Gulf from the S. W. or South, or from the Pacific Ocean 

^CNK Central America, might give a Norte on its Western edge, and 

^>3tt ooming in like the tracks Y. XII. XY. &c. on Chart I. would 

^]>o ^ve a Norte on its Western verge. In the two cases ships 

^oqU be carried quite different ways by the Storm-wave if it existed, 

Sor tbis would be regulated by the track of the storm. 

219. The dreadful loss of the Boyal Steam Mail Company's Packet 
^lup Tweed on the Alacranes, in 1847, appears to me not improbably a 
^Me of the Storm-wave in a moderate gale, as I have just described it. 

The following account is given in the Steam Navigation Oaeette^ 
*Qd Naidiedl Standard^ as to wind and weather previous to her strik- 
ing, from the statements of the first and second officers. 

* It tppears firom the statement I hare received, (at a brief interview, immediately 
^ tikor arriyal, with Mr. Blusox and Mr. Onblow, the firtt and second officers,) 
tikit the imfintanate Tweid left Hayannah on the evening of the 9th of Fcbmaiy, 



180 Tweed Steamer ; InunJaHons. [Paut TV. § 2 

for Yen Cruz, with a l^resh Soatherlj breeze, that lasted aboiit ten hoars. It i 
after became thick, and at midnight on the 10th, the wind saddenly shifted lo 
Korth, and in a short time it blew a stiff ' Norther,' weather still thick, sanohsen 
and no observation. At 3-30 a. x. on the 12th, when the Captain judged the i 
was 30 miles to the South of the Alacranes, the look-out on the forecastle aied 
' Breakers a-head.' Captain Fabsons, who was on deck, hearing them at the a 
moment, immediately ordered the engines to be stopped and reversed, and the h 
to be put hard a starboard, which order was instantly obeyed, but the fore-aail, f 
trysail, and fore-topsail being set, and a heavy sea running, she forged A-head 
struck." 

Prom the Havannab to the Alacranes, the true course and distai 
is South 84i^ West 440 miles, though it becomes somewhat con 
while running along the Coast of Cuba, but this we will leave o 
The vessel seems to have had ten hours run with a Southerly bree 
(under the lee of the coast of Cuba,) and then thick weather tillin 
night on the 10th, when the shift of wind took place ; this gives h 
at let us say nine knots an hour from 6 p. m. on the 9th, 80 ho' 
run or 270 miles, which would bring her about opposite to the mid 
of the channel between Yucatan and Cuba. 

Now placing a Storm Card (even upon our small chart) so aa 
give the Tweed a Northerly wind (Norte), and supposing the stom 
liave slowly moved up on a course about parallel to our track XV^ 
can see how the Tioeedsttaidmg across, but nearly along with it, mi 
keep the Northerly winds till 3-30 a. h. of the 12th, or 15} ho 
longer, and yet be set up 30 miles to the Northward of her suppo 
position. The error in position might also, it is true, arise firoi 
small unknown deviation of her compasses, but the account of 
weather is distinctly that of a moderate Cyclone, and in narrow a€ 
as before said, the seaman cannot be too careful, or too often recoil 
that two or more petty causes acting the same way may prodac 
serious amount of error. 

Colonel Bsm's Cha^ (at p. 890 of his work, 2nd Ed.) of the sU 
which dispersed the Spanish Fleet under Admiral SoLAiiro in 178Q 
exactly one of a Cyclone passing on the track which 1 describe. 

220. iNTJKDATioiffS FROM THB Stobm-wavb. I havo shewn 
seaman, and I trust satisfactorily, that there exist in many parU 
the world, both Storm-waves and Storm-currents, which for him, < 
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while 9i sea, are to be regarded and calculated upon as currents ; and 
no doubt we shall fixid, as our knowledge extends, that thej exist in 
other parts, and moreover obtain more accurate knowledge of them 
ererywhere. I now proceed to shew him that th^re really exists an 
Actual ioave or elevation of the sea, as announced theoretically at p. 12, 
md described at p. 174 and following' ones, which rolls in upon the 
land like i^ huge wall of water ! as such a supposed wave should do, 
causing of course dreadful inundations. He may at first suppose that 
he has little to do with the inundations on land, if he can keep his 
ship in safety at sea ; but lest this objection should occur to any, I 
Answer first, that it is of much importance to prove that there is a 
'^ lifted wave ; and next that this very wave, while it is a source of 
S'^eat danger — for ships have been swept out of docks and rivers by 
it--is on the other an element of safety, for it has sometimes carried 
TesselB over reefs and banks, so as to land them high and dry, and 
pi<e8erve at least the lives and cargo. Of this the case of the Briton 
*iid Bunnimede already alluded to pp. 56, 112, is a striking example^ 
l^h ships being carried at night, and while in the centre of the vortex 
^ a furious Gydone, over reefs which are dry at low water, and thrown 
^ amongst the mangroves ! Captain Hall of the Briton, estimated 
^luit the whole rise of the water must have been 80 feet, judging from 
'i^arks on shore. If from this we take 10 feet for the tide, we have 
■tQl 20 feet for the storm-wave I 

221. Col. Beid in^ference to this says, p. 618, 2nd Edition: — . 

" An anchorage, which would be of sufficient depth in ordinary gales, might prove 
^^ shallow during a hurricane, in consequence of the depth of the trough of the sea 
^^oq^ the nnnsnal undulations created by such storms. Instances have been here 
^▼«n, when the effect of hurricanes^ blowing into a bay, has been to hei^ up the 
^^^itcr within it for a time; so that veaiels which. have dragged their anchors during 
*^>^ a crisis, have been carried into places whence they ooold not float after the 
•^orm had passed over, / 

** The (^posite consequence may also occur ; such as happened to the Lark, sur- 

^^^ying schooner, when at anchor off the west coast of Andros' Islands, in the Ba- 

^^^tnas. ' Owing to the receding water, that vessel stmck heavily (torn 6 to 8 p. ic, 

^ the Sth of September, 1838 ; but floated again on her being raised by the S. G. 

Me, whilst the wrecking schooner, Favourite, 68 miles Nordi of the Lark, was left 

•Oiiipletely diy.'"' 

I * Lieut* Smith's Bepoit, Nautical Magazine ktt Jtamarj, 1839, p. SO. 

\ 
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But this sort of inundating wave, as will be seen» must not be ooi^ 
founded with that gradual rise of the sea or rivers which is familiar to 
our mind as the '* heaping up*^ of the water by the effect of wind, 
and which always occurs gradually. The wave, of which we shall give 
instances, is one resembling that which so often accompanies or fol- -. 
lows earthquakes. In some cases, indeed, the Gydone, earthquake^ .^ 
and waye of inundation hare apparently all occurred together ! 

222. Iir THB West Iitdhs. In the great harricane of 1772^.^ 
^hich devastated St. Chistophers, St. Croix, St» Eustatia, Antigua^i«^ 
Dominica, &c. it is stated (Annual Begister for 1772) that at 
Cruz the sea " swelled up^* 70 feet* above its usual levely roaring 
that it was heard a hundred miles off. It overtook and swept 
above 250 persons who ran up to the mountains to save themselves. 

228. At Savanna La Mar, which was totally destroyed by 
first of the two great October hurricanes in 1780, we find that — 

<* The gale began on Srd October,' from the S. E. at 1 p. m., abating about 
Hie sea during thia last period exhibited a most awful scene . The waves sweUdd to 
amaung height, mahed with an impetuosity not to be described on land, and 
few minutes determined the fate of all the houses in the bay. About ten, the ' 
began to abate, and at that time a smart shock of an earthquake was felt, 
sihips were carried so far into the morass, that they could never be got off" f 

Colonel Beib says, referring to other notices of this storm— 
^ There seems no reason to doubt, from, what we now know of the effect cans^^l. 'Kr 

hurricanes, that Savanna La Mar was overwhelmed by the accumulated wataar o 

the sea raised solely by the power of the wind." 

224. In the second great October hurricane, 1780, which began 
the 10th of October of that year, and committed dreadful ravages 
Hartinique, we find, from a French official report, given p. 844, 
Colonel Eeid, and of which I abridge and translate what is esseni 
to our present subject, that (apparently) about the time that the 
was passing dose to the town of St. Pierre and Fort Boyal, 

* An awiiil * rat de marie^X completed the misfortunes under which we were 

. * So in the Annual Register I 

t Abridged from the 2nd Edition of CoL Rsid*s Work, p. 297. The accoo^^ 
therein is copied from the Annual Register, 

X Raz (or Bas ) de Maree. This word is used by the French to express evciy 
of sudden swell, or waves, or rollers fnnn the sea, whether occasioned by tides or 
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^"^g^ h deatrojed in an instant, npwaids of 150 hoases on the sea ehore, of which 
^birtjr or forty were newly bnilt ; those behind them had mostly their fronts driven 
^9 And the goods contained in them almost totally lost. It was witii mnch difficulty 
tiiat tliAinhabitantB escaped with their lives." 

225. At Barbadoes " tho sea rose so high as to destroy the forts/' 
^txd. at seyeral other of the Islands, the same kind of devastation is 
^Uuded to. It will be noted that the Cyclone came up &om the S. E., 
^>^d ihst Bridgetown and the ports of Martinique alluded to in the 
fot^egoing r^ort are on the 8. W. and West, or leeward sides of their 
'^tipeetive islands, so that the sudden rise of the sea has much more 
^'^o character of a true elevation of the waters, by the effect of the 
^^titare, than of a mere wave or number of waves rolled in upon the 
'^i^d. by the horizontal force of the wind ; as we see in high spring 
^dQ« with strong South Westerly and Southerly gales on low parts 
^^ the coast of the South and West of England for instance. 

220. In the Bermuda storm of 1839, referred to at p. 80, and 
^vfaich was no doubt a true Cyclone, Colonel Beid, p. 449, 2nd 
-Edition, says, 

** By exaniiination of the Sonth coast of the blonds, the sea was found to have risen 
^^y etoren feet higher than the nsual tides. It carried boats into fields thirteen feet 




; ezo^t the boret of rivers, which they distinguish by the word maerie or fiuu- 

The definitions of *' Rat or Ra$ d€ marU* (whence no doubt, our word 

-^ooO ^'^ i ^ ^^^ ^ Churam (current races) masses of water which at sea in 

'^•'niir passages, as amongst islands, shoals, rocks or coasts, advance with rapidity. 

'^^I'^ny, " i2as de maree^* (tide-race) a name given to those sweUs which, without ap • 

**^^*big to be driven by any wind are formed suddenly, increase in a moment, and 

^^Hc aome stnmge agitation in the waters of the ocean," so iax Romme in his Die- 

y^^^^mbri de la Marine. At Bourbon and the Mauritius, the heavy rollers which, as 

^ itiany oth^ places as at Madras and St. Helena, rise suddenly and break with 

^^ixiendons jforce, are called by the name of ras de marie, ihqugh the rise and fall of 

^^ tide there is veiy small. Mr. Thom, p. 340, in the notes to a French table of 

^^lometric Observations, made at Bourbon during the Mauritius hurricane of 1840, 

'^^s given in it the remark of ** Roe de marSe tree fort from the 7th to the 1 1th, so 

^^'^t no conununication could be held with the shipping.** The Cyclone did not 

^tend to Bourbon. A tremendous rae de maree is also experienced iu the harliour 

^ ^ort Louis, when hurricane-Cyclones pass to the Westward of the Island. In 

*^ii«ary, 1844, fi:\'e vesseb at once were thrown on the rocks near the Bell Buoy, 

^ikere they had anchored, or were dose in, endeavouring to get into the harlK>ur. 

O 
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abore the usual higfa-water mark, and remored seyeial rocks, oontaininglrf] 
ment twenty cubic feet, some of them bearing evidence of having been broken ( 
fix>m the beds on which they rested by the surge. On the North and leeward side 
the island, and within the chamber of the ddek-yaid, the water was observed to ti 
two feet and half higher than the ordinary tides. 

** As the weather became fine at Bermuda, and the hniricane proceeded on its coon 
the Northern ree& of the islands, in their turn, presented a Une of white surge fit) 
the swell, rolled back by the gale. Vessels, as they arrived fi^om the East or ti 
West, reported that they met the wind in conformity with what appears to be a If 
of nature, in these tempests. Thus the Jane coming firom Baltimare and the Wei 
ward, had the wind Northerly ; whilst the schooner Governor Eeid, torn Bngk] 
and the Eastward, had the wind Southerly." 

It will be noted that here the great rise was on the windward m 
of the island, and but a small one to leeward ; but we may weU so] 
pose that oyer a large extent of reefs and ialaiids like the Bermuda 
lying directly in the track of a Cyclone, the wave might divide an 
roll off to the East and West, leaving a comparative hoUaw or emn 
on the North side of the islands ; an effect which we frequently ol 
serve on a smaU scale, amongst reefs and rocky shores, where t1 
waves rolling in are divided by a ledge or single rock ; a boat ridiz 
to the shoreward of which, will seem to sink in her smooth watc 
lower than the surrounding waves on both sides, though it is real 
these which are raised above her, and they afterwards unite in t1 
common elevation of the swell a little within shore of her ;* the sp 
at which she is riding being perhaps really elevated, though but 
little, above its usual level. 

227. Mr. Bedfieli) in his first Memoir, published in 1830, d 
scribing a Cyclone, of which the centre passed dose to New Yoi 
says that — 

" The gale was from N. E. to East, and then changed to West. More dama 
was sustained in two hours, than was ever before witnessed in the city, the wind i 

* I write this with the vivid recollection of the very appearance, having been,nii 
above thirty years ago, severely beaten and bruised in swimming oS, through i 
surf on a coral reef, to help to save a boat under my charge, the two men in whi 
could not, without a third hand, weigh the grapnell, and pull her out in time to ron 
a point of the reef, to get her into a safe berth. It was only after repeated tria]s,a 
taiung advantage of the smooth hollows, that I could reach her. 
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creadng daring the aftenioon, and at sunset was a hurricane. At the time of low 
wateTf the wharf $ were overflowed^ the water having risen thirteen feet in one hour,"* 

228. In the East Indies, Goringa on the Coromandel Coast,* is 
firequently subject to inundations from gales blowing from seaward, 
and the consequent rise of the waters of the river G-odavery ; but 
these are gradual, though rapid, rises, and when occasioned bj the 
river, the waters are of course firesh, and when by the sea, salt. I 
should mention also, that the tracks of the storms in the middle of 
the Bay of Bengal appear to direct themselves very frequently to- 
wards this station and that of Cuttack, (see Chart No. III.,) probably 
firom their being situated at the mouths of the valleys of two con- 
siderable rivers, while the rest of the Coast is, as it were, walled with 
high land at a short distance in the interior. 

In December, 1789, Coringa was utterly destroyed by a succession 
of three great waves, which rolled in upon it, apparently during a hur- 
ricane Cyclone. M. De La Place of the French Frigate La MmoriUy 
who collected his account on the spot, about 1840, says. Vol. I. p. 285 
of his voyage, 

" Coringa was destroyed in a single day. A frightful phenomenon reduced it to 
ite present state. In the month of December, 1789, at the moment when a high tide 
was at its highest point, and that the N. W. wind blowing with fiiry, accumulated the 
WHten at the head of the baj, the unfortunate inhabitants of Coringa saw with terror 
three monstrous waves coming in finom the sea, and following each other at a short 
distance. The first, sweeping eyerything on its passage, brought several feet of water 
into the town. The second augmented these ravages by inundating all the low country, 
and the third overwhelmed oveiytiiing.** 

The town and twenty thousand of its inhabitants di8ap]^>cared ; 
vessels at anchor at the mouth of the river were carried into the 
plains surrounding Yanaon, which Buffered considerably. The sea in 
retiring left heaps of sand and mud, which rendered all search for 
the property or bodies impossible, and shut up the mouth of the 
river for large ships. The only trace of the ancient town which now 
remains, is the house of the Master Attendant and the dockyards 
surrounding it. 

229. So far M. De La Place, whom I have exactly translated^ but 
he makes the year 1789, and the Cyclone to have occurred in Decern- 
ber, but in the Annual Begister for 1788, is a letter (p. 238) from 

o 2 
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3b. Pabsokb to A. Dalbymple, Esq. describing an immdation from 
the Storm-wave of a Cyclone which occurred at Ingeram, fiye miles 
South of Coringa in the month of May, 1787, from which it would 
seem that there were two of these dreadful yisitations. Mr. Fabsohs,, 
whose account I abridge, says — 

** From the 1 7th of May, it blew hard fixnn the N. E. bat nothing was apprehended 
on the 19th, at night it increased to a hard gale and on the 20th in the morning L 
was a perfect hnrricane, nntiling houses, and beating in doors and windows, blowing 
down walls, &c. A little before eleven it came with yiolenoe fiom the sea, v^ 
I saw a multitude of the inhabitants crowding towards my hoose crying oat that tia 
sea was coming upon as. I cast my eyes in that direction, and saw it approachicz 
with great rapidity, hearing much the eame appearance at the bar (bore J in Bengm 
Jiiver. I took refuge in the Old Factoiy, which is built on a high spot and w^> 
elevated: so that we were not driven to the Terrace. I think the sea most htmi 
risen fifteen feet above its natural level, the wind favoured the subsidence of ^ 
water (at 1| f. h.) by coming to the South where it blew the hardest. At five I sm 
to another house during a lulL It blew very hard the greater part of the night, ^e 
at midnight veered to the Westward, and was so cold I thought we should h^a 
perished as we rediued in our chairs. The gale broke up towards the morafS. 
The natives have a tradidon that about a centuiy ago the sea ran as high as 
tallest Palmira-trees (45 to 50 feet at least). Everything was destroyed with us^ 
at Coringa and nearer the sea, not more than twenty inhabitants out of the ^k€ 
were saved. At first with them the sea rose gradually with the tide, when it ii 
they mounted on to the roofe of their houses till the sea impelled by a strong 
wind rushed in upon them most furiously, when all the houses at the same avirful 
mcnt gave way. This was seen finom the terrace of Mr. Corsar's house, over 
the sea sometimes broke, and where the wrecks of vessels were seen drifting 
At Jaggemautporam about a thousand lives v^ere lost, and the inundation 
as far North as Apparah (1 5 miles N.N.E. fix>m Ingeram on the Coast), but not : 
lives were lost there. It penetrated about twenty miles inland. It is oompated ^ 
20,000 souls and 500,000 cattle perished. The writer farther remarks that it ^ 
considered very remarkable that the vast tract of low ground, from Gotendy to 
daremalanka, on the South side ot the Godaveiy, which is often overflowed by" 
spring tides, suffered very little. He considers that point Godavery and the 
low islands near it broke the force of the sea." 

Taking the average of the winds to have been from N. E. to So*^ 
this was a Cyclone travelling from the E. S. B. to the W. N. W. Tfc^^ 
was no calm centre, and no sadden shift is spoken of, so that we ^^^ 
suppose the centre to have passed a little to the South of Inger'^' 
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but for our present purpose, this detailed account fully demonstrates 

the existence of the storm- waye and 'the terrific inundations it gives 

" » to, 

280. In 1839, Coringa was visited by another of these inundations, 

'^liich by the Collector's Beport, (published in my second Memoir, 

'• As. Soc. Beng. Vol. IX. p. 401,) much resembled the one above 

to which indeed the old inhabitants seem to have compared 

it. There are no accounts of distinct toaves in this last storm, but 

the rise of the waters of the sea is described by one writer as rushing^ 

^^^ 'with such violence, that '' the only houses remaining at Coringa, 

^i^ a particular large house and three or four oth^ brick built houses. 

AfoTO than 20,000 persons are said to have perished. Vessels were 

^^rified from the docks and rivers, and a large b1o(^ (of 50 to 150 

"^oxia burden) carried four miles inland." 

A frietid says, '^ I visited Coringa about a month after the Cyclone 
^f 1889, and could relate £ict8 which would* be thought travellers' 
^ftles. The number of vessels of from 100 to 200 tons that were 
^^ and dry miles inland, some bottom up, gave the country the ap- 
pearance of having been visited by a party of gigantic demons, wha 
l^sid been throwing the huge hulls at one another.*' 

S81. Cuttack and Balasore have also been subjected to these in- 
^ixidationt, but one of the most frightful of them in recent timee^ 
Occurred in May, 1823, along the Northern shore of Cuttack from 
Pioint Fkimiras to Kedgeree. 

A newspaper correspondent of the Bengal HurJearu^ writing from 
^he spot, thinks the high wind not a sufficient cause, but that there 
i&i^t also have been an earthquake,* but as I have traced the Cyclone 
^ from sea at least for two days, (track g Chart III.) I see no reason 
U> doubt its being a Storm-wave. It is said in these notes that — 

** AU the Natives agree in asaertiiig, that the sadden flood oonsisted of three great 

^Wrei oi47, and that these occurred in the short period of one minute, the last wave 

'^■ing about 9 feet above the highest embankment,f and committing, of course, the 

>&oit awfid mischief in its progress. Upwards of 600 native villages are said to 

b«Te been destroyed.** 

* None of the acconnts allnde even rcmotolj to any shock, and it would have been 
(TClMbly Mi at Calcutta where there wa0 no storm, 
t The cmbankmeotp are probably not less than from 10 to 15 feet high. 
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In October, 1881, on about the same parts of the coast, another 
storm inundation and wave occurred. In an official report, it is stated, 
that the sea came in '* in a tremendous wave." 

232. In 1822, an awful inundation took place at the stations of 
Burisal and Backergunj, at the mouth of the Megna; but here 
though 50,000 human beings are said to have perished, the rise of the 
waters was gradual, and the strength of the inundation is described 
as coming in with the spring tides. This storm too, which I have 
accurately traced, as well as the former one, moved very slowly, 
about 58 miles in the 24 hours ; which may account for its not bringing 
so heavy a wave with it. See p. 91 where more details are given. We 
have also on the Coasts of China, and even from the islands of Hainan 
and Formosa, frequent accounts of these tremendous inundations, 
accompanying their tyfoons ; and as there are no large rivers West of 
the Canton Biver, there seems no reason to doubt that these are fre- 
quently Storm-waves, especially from the Tyfoon-Oydones which travel 
up from the S. E., as will be seen on our Chart lY. 

238. I have also obtained at 60 years of interval, exactly a cor- 
roboration, if any were wanting, of this phsBUomena given by an eye- 
witness, a sailor, and one placed in the most favourable situation for 
observing it. During the remarkable Cyclone of the Bay of Bengal, 
in October, 1848, (Eighteenth Memoir, Journal Asiat. Soc. Beng. 
Vol. XYIII.) which descended in the middle of the Bay and travelled 
up to False Point over which the centre passed, Mr. Babcklst, the 
Superintendent of the False Point Light House, after describing the 
passage of the cabn centre and the renewal of the Cyclone from the 
S. S.E. says — 

" The rise of the tide which was about 9 ft. more than usual (entire 
rise 17 fb.) came in with a rush like the bore.* I saw it come 
in a heavy foaming surge of a wave, like the surf outside of Flowden's 
Island ; I heard it coming in and went up to see what it was, and 
from the gallery of the Light House saw it distinctly. I at first 
thought it was the island being washed away. This bore came in about 
two o'clock in the morning, when the hurricane had reached its full 

* The very comparison used bj Bir. Fabsons above. But it was high water at 
9i r. M. at False Point, so that this occurred at three quarters ebb. 
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liei^lit. To the Norfch and East the tide rose 19 or 20 feet in all, or 
about 11 feet above its usual height. Great numbers of liyes and 
Mixch property were destroyed by it." 

2S4i. In the Malabar Coast Cyclone of April, 1847, in which the 
H[. C. Steam Frigate Cleopatra foundered, great numbers of the in- 
luibitantB of Kalpeni and Underoot, two of the Laccadive islands 
'^bich are low coral banks, lying upon the track of the Cyclone, were 
B'^'ept away by the storm-wave, while other islands at greater distances 
the centre suffered but little from this cause. All the islands 
visited by a vessel belonging to the British G-ovemment which 
sent to afford them assistance after the Cyclone, and this state- 
iQAOtit is taken from her o£Scial report. 

235. Enough then will have been said to shew the mariner, I think, 
tbat the wave really exists in many cases, and is therefore a danger to 
be iKime in mind and provided against. I have not alluded to the 
"Well known instances of our sudden rises of tide, and even true inun- 
dations (as at St. Petersburgh)* in Europe, because these are pro- 
bably more frequently the joint effects of tides and the driving up of 
'Waters by the wind, than the kind of disk or umbel, or pot-lid-shaped 
vising of the waters of the ocean, which we assume to be the true 
Storm-wave. It is in fact at times difficult so to separate the various 
^^uaeSy which may frequently all act together and all the same way, 
^a to say where the one ends and the other begins. If we could meet 
'With an instance in which the wave rolled in during the passage of the 

The Sl Petenbnrgh inondation of November, 1824, appears certainly to have 

the effect of a storm, bat whether of a tme storm-wave at, or near, the centre 

^ i^ Cfdone seems doabtftiL At least I have not access to any documents which 

^^^oid shew it to be clearly such, thongh its progression is clearly shewn from the 

^ W. to tiie N. £., bdng a violent storm on the Coast of EngUnd and Holland on 

^ ISth from &e N. W. and W. crossing the North Sea, Norway and Sweden, 

^hoenhole forests are said to have been prostrated by it, like the Tornados in 

^ West Indies, see § 439, and both in Sweden and Norway sudden rises of waters 

''^ noticed. At St. Fetersborgh, however, on the 19th in the morning, the waters 

of the Otdf of Finland drove np those of the Neva so rapidly that in leu than/he 

*^iNitct the whole city was inundated, and the country for mUos around, causing a 

^Mil destruction of life and property. The rise of the water at Cronstadt is 

^^"^ to have been 14 feet Twelve sail of the line and four frigates are said to 

*»• beeo driven on shore. 
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calm centre of a Cjdlone, that would be bo far a proof that we might 
exclude from that instance all the other caQBes, as tides, wind, Ac 
and affirm of it then that it was purely the Storm-wave, or the effect 
of an earthquake ; but as jet, and from the frightful confusion which 
these calamities roust create, we have no accurate accounts of tins 
kind nearer than that of False Point just quoted. 

286. Pyeahidal akd Cbosb Scas. If the seaman will take both 
Storm Cards, and reversing one of them so as to have both sets of the 
wind- arrows pointing, the same way, place the one upon the otilier 
upon a sheet of paper, he will then see that a perfectly staHanarj/ 
Cyclone would be raising a sea, which he might represent by so many 
rays towards the centre, and which therefore has wider intervals (f . tf. 
is a loftffer sea) at the outer part of the vortex than towards the 
centre, where each wave must interfere with the other. 

If he will now suppose his hurricane moving on upon any track he 
pleases, and slide his upper Card gradually forward in that direction, 
he will see that it is only the front part of every hurricane which gets 
'' fresh sea** to act upon,* and that every successive wave <^ the fol- 
lowing part, passes over and mosses in a thousand more ways even than 
those shewn by the circles, the sea formerly left by the front porticms 
of the storm* 

This is bad enough already : but if he will suppose moreover that 
there may be a gradual incurving of the wind arrows, to at least 
much to two points at the centre, and then the wind blowing witiu 
such fury that nothing can resist its force, he will begin to suspects 
what has been written and said of l!he pyramidal sea of a China tyfoon* 
or Mauritius hurricane, and sometimes of the West Indian ones maji 
be no exaggeration,t and the more if he adds to all this the eertaiiit^ 
that, at and near the centre, the sea may be raised in a disk or umbcs 
of two feet above the general level by a fall of the barometer, edbews 
ing the atmospheric pressure to be diminished so as to compel Hum 



* We may suppose too, that, as often ocean, it comes upon a track of sea 
only calms and light winds with *' long heavy squills" have prerailcd for some 

t If he will look at the rose engine-turning so conmion on the back of watch 
ho will understand how every little boss there might represent a sea worked np 
the infinite crossings of the forces acting on the waters. 
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rise^ by the pressure of the sonounding ocean. He maj fiirther ako 
oonsider it as a well established &cb that the Cjdone driyea on to a 
oaz^sidemble distance before it, a heavy swell peculiarly its own, and 
w]:&ich is felt at a great distance before the winds reach the point. 
S^iG the next section on the swell felt at a distance. 

"When the sailor has duly considered these facts and allowed them 
to te possible, he may then, though before incredulous, believe some 
of the following extracts, and think it worth while to attend to our 
rules fiw avoiding such predicaments. 

S87. Lieut. Abchxb, in his capital account of the lose of the Fhoenia 
fi^^isate, re-published by Colonel Bsm, p. 808, says : — 

** Wbo can attempt to describe the iq)pearance of things upon deckl If I was to 
i%b for ever I could not give joa an idea of it— a total darkness all above, the sea 
^re,niBning as it were in Alps, or Peaks of Tenerifie (mountains are too common 
idea) ; the wind roaring louder than thunder (absolntely no flight of imaginatioD) ; 
^Sa.^ whokmade more terrible, if posdble, by a veiy nnoommon kind Of bine lightning.** 

.238. HoBSBUBOH says of the Tyfoon-Cycbnea in the China seas» 
tl^jit they are — 

^^nsqiieDdy bkywing with inoonocivable ftuy, and raising the sea in tnrbolent 
idiidi impinge violently against each other.'* 
289. Mr. Thoh, p. 15, speaking from the log of the Bohin Gray, 

the Bodrigues' hurricane, says : — 

** It IS the sea, however, which is most to be dreaded in rotating gales. It is 

as having been a tremendoos, cross, confused, ontragoous sea, raised in 

heapa by the wind finom eveiy point of the compass, and has been com- 

to the forf breaking on a reef of rocks. In &ct it waa * such a sea as gave a 

no diance.' Near the centre of the hurricane a ship is always nnmanageable, 

'«nif she has not lost masts or rudder; the lulls and terrific gusts, which follow 

Qodier in quick succession, are alone sufficient for this, but when we take into 

the fierce conflict of raging waters, it is only wonderful how a vessel 

lire throngh such an enooonter." 

210. Captain Bunblb of the ship Hitile JBogack, whose able and 

^^i^tifie logt I printed at length in my Eleventh Memoir, (Jour. As. 

^oc. Beng. Vol. XIY.) has given in it some remarks on the sea» in a 

Cydoneand at the approach of one, which are highly illustrative of 

^ See p. 169 and Part V. at the Section on the barometer. 

t A pattern for erciy sailOT who loves his profession, and has the interests of his 
^'^'Ottry, his owners, or his own at heart. With a few hundred such observers afloat, 
^'lA aeoesB to their observations, we should be soon able to track and define the laws 
** HonDs all over the world. 
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what this sea is. The Cyclone of which the Memoir treats, was oi 
in the Southern Indian Ocean, and is the storm track to which I hai 
alluded, p. 48. Its track is that marked' Vlil. on our Chart, and 
is also alluded to at p. 92. 
At the approach of the Cyclone Captain Bundle says — 
** I find the barometer considerablj fallen, with an exceeding long swell finom i 
Southward, and at 7 a high N. N. W. sea meeting the Southerly swell created i 
exceedingly tnrbnlent sea. In the squalls the sea has a strange appearance, the ti 
seas dashing their crests against each other shoot up to a surprising height, and beii 
caught by the West wind, it la driven in dense foam as high as our tops. The wbc 
horizon has the appearance of ponderous breakers.*' 

When involved in the Cyclone he says — 

" P.M., wind N. E., tremendous squalls blowing with inooncdyable fury. Hie m 
rising in huge pyramids, yet having no velocity, but rising and fiilling like a boflin 
cauldron. I have never seen the like before. I was in the height of the teniU 
hurricane of September, 1834, in the West Indies, I have been in a TjfooD. in th 
China Sea, in gales off Cape Horn, the Cape of Good Hope and New HoUand, bv 
never saw such a conftised and strange sea. I have seen much higher seas, and 
am sure wind heavier, but then the sea was regular and the wind steadier. 

^ Noon, blowing with inconceivable fury at times, with the sea I think mor 
agitated and confused than ever; rising up in monstrous heaps, and £alling dcm 
again without running in any direction. Noon, laid to again." 

Captain B. Spbofle, of the ship Magellan, thus describes it fron 
actual observation in the China Sea, in August, 1850 : 

** 1 never saw anything to equal the sea. Tou could not say it was running froo 
any point, but meethig from all quarters — ^impinging one against the other, anc 
flying into the atmosphere in pyramids of foam, falling again on the spot when 
they rose." 

241. So violent and remarkable are these seas, that repeated 
instances have occurred in which ships, running or bearing up, bo 
as to cross the track of a Cyclone soon after the centre has passed, 
have found the sea still so violent in comparison with the force of the 
wind, and withal so irregular, that they have been in great danger of 
losing their masts. H. M. S. Serpent, with 2 J millions of dollars (m 
board, the last instalment of the China Treaty money, hove to, as 
related in p. 46, to avoid a small but severe Cyclone in 27^ South, 
64° East, and when she bore up again, crossed the track of the 
Cyclone. Commander Netill says, *' When the barometer rose to 
29.80, 1 wore and bore up, coming into a dreadfully confused 8ea» 
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where the centre of this taming gale must have passed. For nearly 
24 hours I thought I should have roiled mj masts away ; but by 
getting up runners and tackles for the lower masts, and haying pre- 
senter shrouds for the topmasts preyiously fitted, I did not lose a 
^ar." A like instance also occurred in the Golconda^e Gydone in the 
China Sea (see pp. 97, 157) to the Theiu of London. 

Many more such extracts might be given, for they occur very fre- 
^endy ; but these will no doubt suffice to our purpose, which is to 
shew that the best built, and best found, and best managed ship can 
Xttely pass through the centre of a Gydone without damage, and 
probably of a serious kind, if it be only that of the straining and 
tearing of years in a few hours. 

242. Swell felt at a distance rsoM Stobms.— I have adve^d 
^ a preceding section of this part to the swell felt on shores and in 
barbours— such as rollers, surfs, ras-de-marSe, &c* at the approach of 
Cyclones ; and these are evidence enough that the swell often pre- 
<!edes the gale for a great distance, sometimes, indeed, for as much as 
^ hours. 

In truth, sailors want no examples of this ; but it may be as well 

to advert here to the fact, that in Cyclones of considerable extent and 

'^dence, the swell i| often felt as a double sea, namely, one preceding 

the track, mixed up with one such as the wind at the Cydone point 

^ an ordinary storm would give. Thus, if we suppose that side of 

& Cydone to be advancing towards us, which has the wind at South, 

^ in the Northern Atlantic, the wind alone, if a straight-lined wind 

(Bee p. 10), would give an East and West line of sea, or what we call 

aSootiierly sea; but as the storm is advancing to the East, it is also 

po^baps driving a sea before it in North and South lines, or a sea 

^ the Westward. At a great distance, the two forces will give 

pktblj ^ a conftised sea from the South Westward," but nearer the 

^leas may often be clearly distinguished, and are capital indica- 

^i^na** We might indeed distinguish these two seas by separate 

* 8ee SiCT. 240, detain Bundle's dear descriptions of these crossing seas. 
Ml phsnomena must frequently occur; and those who will read the quotation 
^Wl Bacon which I have placed on the tide page, wiU understand why it is 
"^itleuty deurahle that they should be always noted. 
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names, each as the ^' Wave qf Progreuion^^ for that sea which ' 
driven before the bodj of the Cjdone, and the *' Cyehnal wave" fi 
the sea occasioned by the wind on different parts of the storm cird 
The position and run of the ship, with the average tracks, and ti 
laws of rotation which have been previously explained, and his baa 
meter, will shew the seaman in most cases when the cross sea is tl] 
of an approaching or passing tempest, and when it is that left by oi 
already past,* but which he is overtaking. The two seas may often I 
best distinguished from the masthead, under the varying lights an 
shadows of a cloudy day. 

248. Captain Blay of the brig Standard^ an extract from whofl 
log in the Bermuda Cyclone of 1839 (track A on our Chart 'So, L 

is given, says in his remarks, p. 451 of Colonel Bbid's work : 

" X remark that I have experienced seToral hurricanes at eea, and hare inraiiilJ 
found that by obserring strict attention to the set of the swell previous to the an 
mencement, and even after, a tolerably correct idea may be formed of the directic 
the wind is likely to take. 

** I particnlarlj noticed this in the last two which I experienced ; and on tl 
2nd' September, 1838, in a hurricane that commenced at E. N. £., alihoogh tl 
sea when I first hove to set from that quarter, I found it afterwards altered i 
direction, and came fixmi S. E., for some time before the wind shifted to that poii 

'* I felt so confident firom that drcumstanoe that I should have the hardest of I 
storm from that quarter, that I continued to lay to on the starboard tack, is 
knowing that when the wind shifted J should head the sea much better, and oi 
scquentlj the vessel would lie safer. 

** In the storm of 12th September last, although the sky looked much moredisi 
in the S. E. than any other direction, the swell gave no indication of the im 
coming firom that quarter, as it set constantly firom the Northward." 

Colonel BiEiD in his new work gives abundant instances to shew U 
the swell is often felt at 10^ or 15^ of distance, or even farther, m 
he thinks that the heaviest swell must always be in the line of ti 
track. We must, however, in considering this question, take 11 
prevailing winds, trades, and monsoons into account, and carefoll 
weigh all the circumstances, before we finally judge of a swell ( 
cross swell. 

There is another peculiarity which most seamen when it is me 
tioned will readily call to mind, and of which I have many examp] 
noted in logs which have been sent to me. It is, to describe it ges 



Tjlxs IV. $ 244.1 Tke Nirite qf Ofelones. 205 

xallj^ fhafc when, in the log book phrase^ the ship haa ''a cross confused 
•ea making her yery kboursome and uneasy," from two or three 
different points, there is also sometimes seen at intervals a heavy, 
bTeaking, roller-like surge of a sea amongst the others, much larger 
ai&d higher than the rest, and altogether of a different character-* 
■eemmg at times as if some submarine earthquake or other commotion 
liad given rise to it, or as if an iceberg had capsized not &r from the 
ship, and sent its powerful wave across all the others. The sudden- 
aeas with which these waves appear, and the peculiar heavy manner 
in. which they strike the bow or quarter or beam of a ship in dull 
vealiber and light winds, will also be seen to be well worthy of note. 
In (me instance, related to me by a capital observer, the whole of the 
P<i88ezigers of a large passenger-ship from India were sitting at table 
afW dinner, in fine weather, with all the ports open, when the first 
^f a aeries of these Gyclone-roUers, as they might be termed, reached 
^he vessel so as to strike her on the beam and quarter, and it filled 
na]f the ship's cabins below^ washing even into the cuddy ports of a 
^bip of 1200 tons ! Upon examining the Barometer it was found to 
'^^ve fiUen considerably since noon, and in the course of the after- 
noon and night there were dear indications of a passing Cyclone not 
^^^tijfiur from thenu This is another indication of that Babomsteb 
^^ Slavs to which I am so desirous that sailors should direct their 
^^^teotion. There is no doubt that these Cydone-rollers are the 
^^^miUm^ waves of the whole of the complex forces acting on the 
^^iface of the ocean in a distant Cyclone, and that they may afford 
^^^efid, and above all, timely warning of its existence or approach. 

244. Thi Noise of Cyolokes. — There appears no reason to 

^oobt, and I have myself experienced it in one case at sea and in 

^Hoiher on shore, that both at the commencement and at the passage 

^f tlie centres of violent Cydones, peculiar noises are heard. At the 

^QQunencement, the wind sometimes rises and falls with a moaning 

lUaie, like that heard in old houses in Europe on winter nights, and 

^in iitaations both near and far from the land, and independent 

of the noise made by the wind in the rigging. Captain BuKDLE,t 

* See page 109 for the explanation of this word, 
t See YIIL Memoir, Joomal Asiatic Society, Beng. Vol. XIL 
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who had not seen mj Horn Book of Storma for the Indian and China 

seas, in which I first descrihed it, at the time he wrote, exactiy deacribea 

it in the following, almost incidental, remark in his notes : ^ I do 

not like this gloomy weather, with wind lulling and then coming on 

again wiih a moaning noise ; there either has heen or will be bad 

weather." In the summary appended to the Memoir in which his 

log is printed, I have, in addition to the description of the noise given 

above, said that in England, — 

** We attribute it to the noise of the wind in the chimneys, or amongst the trees, 
or on board a ship to the rigging; jet here there can be donbt of its being as dis- 
tinctlj heard at sea as the ' roaring and screaming ' of the wind in a tyfoon or 
hurricane certainly is. My present theory to account for it is this. I suppose the 
storm to be really formed, and to be ' roaring and screaming ' at, say 200 miles dis- 
tance, and that the noise, if not conveyed directly by the wind, may be so reflectrrdj 
fttmi the clouds, as in the case of thunder-daps. A noise is known on some parts 
of the Ck)asts of England by the name of ' the calling of the sea ' as occurring in fine 
weather, and announcing a storm, and also in mountainous countries. All these 
may be connected, and seamen may render great service to science and to them- 
selves by noting these curious phenomena." 

Captain Boss, in his Notes from the Cocos Islands, says : — 
** Being a native of a mountainous country on a coast exposed to the full sweep 
of the North Atlantic gales, these noises have been familiar to me from childhood. 
Whenever the weather is disposed to be what we call ' angry,' peculiar sounds are 
elicited by the wind passing among precipitous clifis, hills, &c., though the wind 
may not be nearly so strong at that time as at others when no such sounds are pro- 
duced. I have consequently been in the practice of listening carefully to the tones 
of the wind amongst the rigging and spars and over the bulwarks, and very rarely 
indeed have been mistaken in my anticipations of the coming weather." 

The instance in which it occurred with me on shore, verv remaik* 
ably, was in the Calcutta Cyclone of June, 1842, which forma the 
subject of my Seventh Memoir.* 

On the morning of the day on which the centre passed Calcutta, I 
have noted : 

At daylight, " wind rising and falling." 

Between daylight and 10 ▲.!!. ** Wind rising and falling very remarkably, at 
varying intervals of 15, 17, and 5 minutes, with the peculiar moaning noise whidi 
accompanies high and variable winds." 

245. I have also met with logs in which this noise has been noticed. 

* Journal Asiatic Society, Beng. Vol XI. 
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olonel Seid mentions (p. 36), that amongst the signs noticed at 

arbadoes by Mr. Gittens in 1831» who appears to have been a 

icefiil observer, and well acquainted with the signs of an approaching 

ydone, was, ^'2ndl7. The distant roar of the elements, as of the 

izids rushing through a hollow yault." 

In the log of the ship Ida^ given by Colonel Beid, it is remarked 

' the onset of a hurricane (Cyclone) as follows : 

*** Fresh gales and squallj weather; at 4, handed the fore-top-sail and fore-sail; 
'imterraU the wind came in gutts then suddenly dying aivay, and eontinued eofcr 

D'o doubt the moaning noise might have been distinguished here . 
f an observant person, if his attention had been directed to the 
ilgect. 

^This moaning noise has also been noticed in a Cyclone between 
^e Gape and Australia, Lat. 41^ S., Long. 34° E., by Capt. Leightok» 
r the barque Secret, whose chief officer was also struck by it. It is 
iso noticed in the log of the Dutch ship Loopw/t^ Capt. Yan Wxok, 
1 an approaching Cyclone in the Northern Pacific, in which it is said 
^At the wind was '' increasing gradually, and producing now and 
^en a plaintive, and the next moment a thundering noise." It has 
9c in one instance, in the ship John Ritson^ Captain EnsoK, in the 
^^^them Indian Ocean, been noticed at the dose of a Cyclone, when 
weather is described as *' decidedly improving, sky breaking out 
, but wind still moaning." 

246. Fassagb of the Centbe. The noise which is heard just at 
passage of the centre of some of the most violent Cyclones is still 
c^re remarkable. All accounts, and we have many of them, agree 
describing it as resembling the deafening roar of the most terrific 
'^Xmder, though no thunder or lightning can be distinguished at the 
K^3e, and it is a part of the storm itself, for it is at first not heard in 
^^ calm interval, but in general gradually increases as the shift comes 
t> to the becalmed vessel. The following extracts from various 
^'tttces describe it. 

247. In the log of the Uxmauth'e Cyclone. (Track s on our Chart 
^0. IL) Mr. Thom gives (p. 96) the following passage, after de- 

^ribing a calm which lasted from 11-80 a.m. to 12-30 p.m., "with a 
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most awfiil rilenoe/* during which the quicksilyer disappeared in 
tube of the barometer, says, 

** 12 p. X. 20. The son made its i^pearance for a few minates, and then 
i^peared, foUorved by an attifully hoUow and distant rumbHng noise. In a 
minutes we received a most terrific g^t from the S. S. £., laying the ship c 
pletely on her beam-ends, &c. ftc" 

Captain Biden, in his remarks on the log of the H. C. S. Prim 

Charlotte of Wales, bsljb, when close to» or say at the centre of 

Cyclone (track e on Chart No. II) : 

" At noon the barometer had fallen suddenly from 29.25 to 29.09. Statia 
every one for pumping and baling, prepared axes and secured guns, ports, &c 
the best possible manner. The gusts from noon tiU 7 p. ic were like to sueoeti 
and violent discharges qfartiUery or the roaring qf wild beasts.^ 

248. In Mr. Bedfield's Memoir on the Cuba hurricane of 1€ 
( Amer. Jour, of Science^ p. 859) is the following passage, per&o 
confirming the foregoing : 

" Captain Cattbsmolb (barque Charleston) states, that in the night of the I 
his barometer had fallen to 28.10 (an incorrect instrument no doubt), attended \ 
continued roar in the air : soon after the hurricane struck the ship with tremeiid 
force from a point East of South, afterwards veering gradually to S. W., "W 
and W. N. W." 

249. I have also alluded to the screaming of the wind in a Tyfo 
Colonel Beid gives (p. 92) a narrative by Mr. MacQueen, mastei 
the ship BawlinSy in which he says, '' The wind representing numl 
less voices, elevated to the highest tone of screaming." 

Captain Smith, of the ship Futile Oheh, states that he has on 1 
occasions distinctly heard this screaming of the wind. On the f 
in the Southern Indian Ocean, near the Cocos Islands, the schoo 
James was twice nearly foundering in heavy gusts during a gale, wl 
was preceded by a noise like thunder, and on the second occasior 
was '^ mingled with a sound resembling the scream of a steam 
whistle." He again recognized this noiue in a heavy squall on 
West Coast of Sumatra, when his Malay crew said it was a sure c 
of mischief, being the " Devil's Voice." 

250. The violent flaws and gusts of winds at the centre, notec 
many logs, are also worthy of close attention. Mr. Bedfield, sp© 
ing of these, says in his Second Memoir, p. 7. 

**It is also possible that the vortex or rotative axis of a violent gale or hurric 
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oscillates in its oonne with considerable rapidity, in a moving circuit of moderate 
^^ctenty near the»centre of the hurricane, and such an eccentric movement of the 
vortex may, for onght we know, be essential to the continued activity or force of 
^« Hniricane. Such a movement will fully account for the violent flaws or gusts 
of 'Wind and the intervening lulls or remissions, which are so often experienced 
^^^^fapds the heart of a storm or hurricane when in open sea; but of its existence 
we have no positive evidence." 

^ix mj Twenty-fourth Memoir (Jour. A. S. Bengal, Vol. XXIV. 
PP- 425-28) will be found also some very interesting notes from cor- 
respondence with F. Crane, Esq., Bengal Salt Agency, relative to 
the Cyclone of May, 1852, of which the centre passed over his station 
^^ Bagundee, 39 miles E. b. N, of Calcutta, destroying his brick-built 
■^ouae, and devastating everything in its progress to the Northward. 
Mr. Bedfield is inclined to suppose, that independent of the two 
principal motions of a Cyclone, its whirling round and moving for- 
"^ard, there may be a third at the centre, which he calls the Axial 
OeciUation — or, in other words, a pendulum-like movement of the 
^^iitral part of a storm ; such, that it does not move forward on a 
Btraigbt line at any time, but that while the body of the storm is 
Stirling round and moving forward, the centre also either moves 
^fom aide to side, so that it goes forward on a waving line, or it has 
* amiill whirling motion of its own, wliieh if traced would form a 
•^liee of corkscrew spirals at a greater or less distance from each 
^^her ; or, in language which sailors will understand, that the central 
P^it is constantly "taking a small round turn in itself" as it moves 
^OQg. Mr. Bedfield has, he thinks, shewn some of these deviations 
^ the course of the axis (or lull at the centre), without being able to 
determine them precisely, and I incline to agree with him as to the 
pi\)bability of their existence. This is another of the many points 
^^ which we require observations, and especially observations at sea, 
*^f to tlhose on shore I attach very little value for such matters. (See 
Pp. 25, 26.) 

In my Nineteenth Memoir (Jour. A. S. Bcng. Vol, XIX. p. 349) 
* have shewn, I think satisfactorily, that IT. M. brig Jumna, under 
^ne command of Lieut. Bodice r, from Bombay to Eugland, on the 
^fd April, at 3 a. m. in Lat. 9° 5(y S., Long. 85° 35' E., was between 
^ near the tracks of two larger Cyclones, travelling down to tho 

p 
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8.S.E., while she herself was on the verge of and within the infli 
of a much smaller one, which seems to have been oscillating bet 
the two first-mentioned ones, causing it to describe a singularly w 
line of tracks and giving the Jumna, which was unfortunately nu 
down on its Western edge with a tremendous gale, some sin 
veerings of the wind. When the three Cyclones met, the fury < 
wind became irresistible, and H. M. Ship was upset, but fortui 
righted, by cutting away he'r maiomast. It is remarkable and 
instructive, that the Jumna^s barometer, which was at 8 A.M. at 1 
only fell at the time of her upsetting to 29.16 ! The inference 
this is that it was driven up between the two or three Cydoni 
of their terrific violence there is no question. 

251. Mr. Eedfielb, I may mention, supposes, as at leas 
probable cause of these oscillations of the axis, the different and 
ing pressures of the atmosphere within and without the Storm < 
but until we have ships sent out to experiment on Storms,' 
probable that many of these questions will remain doubtfuL 
are fortunately, however, not questions which affect the safety < 
seaman or alter his management, which is always directed to 
dear of the centres altogether ; but they may throw some ligl 
'' the steps by which a Cyclone is developed, and its manner of 
tinning to support itself as it were from its own fury for a tim< 
perhaps upon the causes of the phenomenon. In all these ] 
then, the sailor who desires to aid us should consider that neith 
nor the writers on the science can yet pronounce what is, and w 
not, important, and he should continue to register carefully al 
he can collect. 

262. Inhere is an appearance of the clouds sometimes seen ii 
ricanes at the passage of the centre, which I trust in future w 
noted and registered when it occurs. It is the following, des 

* In some readers this will excite a smile. My opinion is, that if we re 
peace it will be done within the next five years. The subject is liot certt 
less importance than the surveys of dangerous channels or coasts, or magne 
hydrographical positions, or a N. W. passage; and for the honour of our 
will not suppose thai a great naval nation like England will allow any < 
precede her in systematic researches on this great national and scientific quo 
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in my own register of the Calcutta Cyclone of June, 1842, at the 
tixno the centre passed over that city. Track VII. on Chart No. III. 

^ Ax 3 p. M^ 3rd June, calm, scad from East, but yery slow and indistinct; a light 
tir from East with drizzling rain. 

** At this time I drove out on the Esplanade. The i^)pearance of the sky was 
Tcry remarkable. In the zenith the haze was so thick that the direction of the scud 
^uld not be determined, but to the East and N. E. it was slowly moving as before 
to the West and S. W., while in the South, fh)m thick heavy masses of clouds, the 
icud was rising and iBymg to the North and N. E." 

In 1845, on the 7th and 8th March, a severe Cyclone was expe- 
rienced at the Mauritius, and in the Cemeen of the 11th March, some 
^><m>metrical observations and other remarks were published in that 

pttper, which concluded with the following : 

** SlnaUy , the whiriwind was distinctly shewn when, by the progress of the meteor, 
we wore involved in the actual centre of the movement of this system of circular 
^^m«Qtg: in fact, we then observed all around us winds in all directions, without 
Pooling |]|0 effect of any. The clouds at sea were moving to the North and those of 
^Omoantains to the South, while at the Zenith every thing vb<u perfectly stationary, 
I should observe that the directions of the wind have not been exactly taken." 

These are both instances in which the opposite movemeiits have 
^^eeu distinctly seen, and they are always of much importance, as 
^hewing how dearly the circular motion has been proved, if indeed 
^liat can be any longer questioned by the followers of Mr. Espy and* 
Professor Habe in America ; for I do not recollect that any European 
Authority in science has doubted of its existence. 

253. The Sizes of the cektoal calm space of Cyclones, or, 

^ore properly, taking them as circles, their diameters appear to vary 

▼ery niuch. The sailor, however, must be careful not to confound 

^'^ia, the actual measurement of the lull, with the time it may per- 

cbance take in passing over his ship ; for it is clear that three Cyclones, 

^▼ing respectively central spaces of 5, 10, and 15 miles, would each 

talLe half an hour to pass over an anchorage, if their rates of motion 

^ere 10, 20, and 30 miles per hour ; and at sea it is difficult, on 

account of the^ drift or run, and the very few notes usually taken in 

times of such anxiety and danger &om the rolling and shift of wind, 

to calculate with any precision what the diameter of the lull is. Of 

tihe few shore observations we possess, the following are notes. 

Mr. Thom, calculating from the time the calm began at one point 

p 2 
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and reached another at the Mauritius (p. 171), estimates it to have 
been about 21 miles for a stonn moving at the rate of 5 miles per 
hour. 

My own estimate for the Calcutta Cyclone of 1842 is, that in a 
Yortez moving at the rate of 5.8 miles per hour, the breadth of the 
lull at the centre was 11 miles. 

In my Fifteenth Memoir (Jour. As. Soc. Beng. Vol. XVIL p. 27) 
investigating the Cyclone, on the Malabar Coast, of April, 1847, in 
which the H. C. War Steamer Cleopatra foundered, I have from 
pretty good data estimated the diameter of the calm centre at IdJ* 
miles, when that of the more violent part of the Cyclone, was from 
150 to 180 miles, and its rate of travelling about 9.2 miles per hour. 

254. It is possible, and in this view, as will be presently peen, 
Mr. Thom partly coincides with me, that at least at the commence- 
ment of Cyclones, if not after their full formation, the calm space or 
lull at the centre is so wide, in proportion to the whole extent of the 
storm, that fully one-third of its breadth is occupied by the calm ! I 
think, upon good grounds, that I have traced something of this kind 
, in one very clear instance, of which the details, which I extract and 

fridge from my Fourteenth Memoir,* are briefly as follows: 
The ship Caledonia, Captain Bubn, of 1000 tons, from • China tc 
Bombay, overtook the Cyclone marked XIV. on Chart No. III., and 
sailed into it from its Eastern side, and this apparently, as shewn bj 
the log of another vessel, on the first day of its formation, sailing 
along with it and reaching the centre, where she was obliged to lay 
to. The track and rate of travelling of the storm, as also the position 
and run of the ship, are well ascertained, so that we can saj with 
tolerable certainty that she found the central space to be about thirty 
miles in diameter, and the zone of hurricane around it not more than 
thirty-five miles in breadth ! and either on account of this wide spaoe,t 
or because the hiuricane was not fully formed (though it was violent 
enough to oblige them to cut away the sails they had set after the 

* Journal As. Soc. Bcng. Vol. XTV. 

f Proportionally speaking. Thirty miles woald hayo probably been a moderate 
central space for a storm of 500 miles in diameter, and a small one for one of 800 
or 1000. 
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shift), they found at this wide centre only a heavy "swell," and not 
the sea which is usuaUy felt there, and which was felt by other ships 
as the Cyclone progressed. 

255. Mr. Thom*s view is (p. 201) speaking of the great hurri- 
canes of the Southern Indian Ocean, that " in the early stages it is 
probable the calm is very extensive, and embraces several vortices, 
which gradually merge into one." 

256. Eleotbicity and ELEOTBO-MAOifrETisM:. Electbicity. 
"We can merely speculate on the part which electricity may play in 
Cyclones, and in so doing be careful that we do not mistake mere 
effects which are visible, for cause* which are hidden. 

It is remarkable that, at times, in some of these Cyclones electricity, 
in its common form of thunder and lightning, seems to be most 
abundantly developed, while in others, and this by far the greater 
number of those at sea, it seems not to have gone beyond common 
lightning, which sailors often omit to notice unless it is very severe. 
Mr. Thom makes this remark, and further says, that at the Mauritius 
(where he resided for some time) thunder and lightning are so rare 
during their hurricanes, that some afErm that it is never -present ! 
With respect to thunder, however, we may remark once for all, that 
only the very loudest would have any chance of being heard during 
the height of a hurricane Cyclone. »■ 

257. In an excessively severe Cyclone, 24th and 25th Nov. 1815, 
(track g on our Chart) which came in from the middle of the Bay of 
Bengal, and ravaged the Northern part of Ceylon from Point Pedro 
to Manar, it is expressly stated in the Colombo Gtizette that at Point 
Pedro, several shocks of an earthquake were felt, but that " there was 
no thunder or lightning, a circumstance uncommon in this country.*' 

In the Cyclone of June, 1842, of which the centre passed over 
Calcutta,* and which was of excessive violence, there was certainly 
no lightning, nor any thunder beard, even at night, and mention is 
rarely made of it in the accounts of the Cyclones of the Bay of Bengal 
or China seas. On the other hand, in the Barbadoes hurricane of 
1831, as quoted by Colonel Eeid, p. 30, we find that the development 
of electricity was awful as to its extent and appearance, but there 
* Sevonth Memoir, Jonr. Asiatic Soc. of Beng. Vol. XL 
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seems to have been no special mischief occasioned by it ; the whole 
atmosphere of the place appears to hare been enyeloped in an electiio 
cloud while constant discharges were going on. A remarkable light 
and a " darkness " is also mentioned in some accounts'*' of these tem- 
pestSyf andinthewhirljrindof thePogu^fto^i^ilferf du /SmJ, detailed 
in my Fourth Memoir, and already alluded to p. 88, it appears that 
the onset of her tornado- Cyclone was accompanied with some electric 
explosion. 

258. In many instances the passage of the centre, or the shift of 
wind which indicates it when there is no interrening calm, appears to 
be marked by electric discharges, and what is yery remarkable, by % 
single heavy flash or two of lightning ! This also sometimes occurs 
towards the close of the storm, and when the wind is a little abated^ 
as if there was a peculiar zone or quadrant of the Cyclone in which 
the electric action was going on. 

In a letter &om Captain Comptok of the Northtmberland^ to his 
agents in Calcutta, he describes this kind of lightning ; and as he 
does not allude to lightning before, but only to a 'Murid strange 
appearance," which may have been an electric light, I presume there 
was none of any remarkable intensity. He says — 

^ Between 3 and 4 a. m ., two immense flashes of lightning took place. In half as 
hoar afterwards the wind abated, and the frightful lurid appearance ceased." 

Another account printed in the Calcutta newspapers, says that-— 

*< At 2 A. M., a flash of lightning shewed them the loss of the foremast (which no 
one heard going over the side in the uproar of the elements) ;" and then, that '^ at 4 
o'clock, (tfter another JUuh of lightning, the wind suddenly stopt.** 

It would appear that only two notable flashes were seen. 

In the log of the Eliza, Capt. MoCabthy, which ship was dis- 
masted, and near foundering in the Fooree and Cuttack Cyclone of 
October, 1842, which is the subject of my Ninth Memoir, (Journal 
As. Soc. Beng. Vol. XII.,) no lightning is adverted to until the calm 

* Jitdith and Either. Beid, p. 76. A great light was obsenred during the 
Cyclone of December, 1845, at Baticolo, on the East Coast of Cejlon, Pid. XIV. 
Memoir, Jour. As. Soc. Beng. Vol. XIV. 

t Dr. Pbtsonnel (^Phil. Trans, for 1756, p. 628), says that the lightning appears 
and the thunder is hcani at the close of the West India hurricanes. 
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centre reached the vessely where ''nftich lightning" is noted, and 
immediately afterwards it is stated, that — 

" Tho wind shifted in a flaah of lightning suddenly to the S. S. E. from N. N. E., 
and blew instantly nearly as violently as before." 

The ship Thomas ChrenvUle, Captain Thorkhill, experienced a 
severe Cyclone in Lat. 25^ South, Long. 62^ East, (Track p on Chart 
No. U.) No lightning seems to have occurred till just at the approach 
of the centre, when it is said— 

** At 2 p. M. Bar. 28.90 (from 29.80) one yery Tivid flash of lightning, and a loud 
clf^ of thunder now occurred. At 1-15 p. x., it moderated to a strong breeze for 
ten minutes, when the hurricane came on with (if possible) redoubled violence : at 
4 p. M. Bar. 28.70." 

In the Mauritius Cyclones of 1786 and 1789, as described by 
M. Febon, he says, of the first of them, that thunder and lightning 
were ^* nearly incessant throughout the whole of this terrible storm,'* 
and that a meteor was seen resembling a globe of fire, following the 
direction of the wind, then from the N. W., and which disappeared 
behind the mountains of Moka. It was considerably elevated in the 
atmosphere, and seemed nearly half the size of the moon. In the 
second of these Cyclones, thunder and lightning are not mentioned, 
but it was in this that the remarkable phsDuomena of flashes of light 
in the yacuum of the Barometer tube, (see Part Y.) were seen. This 
again would seem to indicate, that there are two kinds of Cyclones* 
That of Barbadoes also, as described in CoL Beid's work, differs in 
this respect &om the usual accounts. In a Chinese work quoted by 
Dr. MoBBiBON, which will be subsequently quoted, he notes that 
" they say if it thunders the gale (Tjrfoon) breaks up.*' 

269. In the great West India Hurricane of 1772, already alluded 
to, it is said, that at St. Croix (Santa Cruz) where its greatest in- 
tensity seems to have been felt, and the storm-wave to have been of 
tremendous height, so that the centre must have passed there, there 
was " a tenfold darkness made visible only by the meteors which like 
balls of fire skimmed along the hills." And in Luk^ Howard's 
Climate of London, p. 219 of the 3rd edition, the author gives from 
an anonymous manuscript in his possession the following passage 
relative to these electric phenomena : the paper is dated &om West- 
end of Santa Cruz (Antigua), and signed M. Smith. 
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** I must mention how dreadful every thing looked in this, in itself, hoijible and 
dark night ; there being so many fiery meteors in the air which I and others who were 
in the same situation were spectators of. Towards the East the fkce of the Heavens 
presented to our view a number ofjiery rod$ (electrical brushes) which were through 
the whole night shooting and darting in all directions ; likewise fieiy balls which 
flew up and down here and there, and burst into a number of small pieces, and flew 
to and fro like torches of straw, and came very near where we lay in the road. This 
was over the town. In other parts another sort of.fiexy balls flew through the air 
with great rapidity ; and notwithstanding all these phienomena common thunder and 
lightning were abundantly great." 

In the Antigua Cyclone of 1848 it is stated, that ** at midnight the 
wind raged furiously, lightning and thunder were incessant, accom- 
panied by floods of rain." 

In the Tobago Cyclone of Oct. 1847 (see p. 28) it is said " the 
lightning was vivid in the extreme and fearful in its brilliancy." 

260. In the October Cyclone of the Bay of Bengal forming the 
subject of my 18th Memoir (Jour. As, Soc. of Bengal, Vol. XVIII.) 
in which many ships were involved, it appears from careful investiga- 
tion, that on the advancing portion of the Cyclone, and even on eack 
side of it, the thunder and lightning were, according to the general 
expression used in reply to my inquiries^ " nothing to speak of/' bat 
that on its rear portion, and where as I have shewn by diagrams and 
numerous logs the Cyclone was " lifting up,"* there were heavy elec- 
trical discharges. This agrees with the Chinese and Mamitius popular 
view that when it thunders and lightens the '' gale" ceases, and with 
that current in the West Indies according to Dr. Petsgnnel as just 
quoted, p. 214. From a passage in a letter in the Nautical Magazine 
for April, 1853, it would seem that the distinction is, that forked 
lightning rarely, if ever, occurs in Cyclones. The writer states, that 
on the coast of British Yucatan, " some Indians, who were in much 
consternation at the threatening appearance of the sky, jumped for 
joy on heai'ing thunder, saying, * no fear of wind now !* " 

261. There is no doubt that during Cyclones immense electric 
action must be going on in the atmosphere, for we know that every 
change of state of all bodies in nature, as water into vapour, or gas 
(steam), or the moisture of the air again condensed into water and 

* lliis term will be subsequently explained. 
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falling as rain, gives rise to it. Hence while prodigious torrents of 
rain are falling for days together over hundreds of square miles in 
.these great Cjclones, a vast amount of electricity must be generated, 
but it is possible that at the same time it is carried off, i. e, conducted 
to the earth or sea, by the rain itself, as fiast as it is formed. The 
fires of St. Elmo, as they are called, which remain for hours together 
at yard-arms and mast-heads of ships in blowing weather, are instances 
of permanent electric action existing between the sea and the atmo« 
Bphere through the ship as a conductor. 

262. Mr. Thoic thinks, and gives data to shew, that lightning is 
much ofbener developed on the equatorial sides of Cyclones than on 
the opposite ones, but he is on the whole inclined to thipk it an effect 
rather than a cause of rotatory storms. 

The following is given by Mr. Thom from the log of the Fairlie 
when at the centre of her Cyclone, in Lat. 12° 2' South, Long. 103° 
41' East. 

** The wind now at S. S. W. and awful lightning flying about in all directions ; 
large balls of fire or meteors were seen at every yard-arm, and mast-head, or boom- 
end : Appearance most awfiil. ••••»» 

Tttaax the flashes of lightning (no thunder) a heavy cloud seemed to be down upon tM.*' 

This ship had, literally, every thing but the bare lower masts hloicn 
out of her, and narrowly escaped foundering. 

263. The fact is that we have hitherto very few and very imperfect 
data on which to found any opinion, and for any practical purposes, 
our present knowledge is almost useless. Nevertheless careful seamen 
and all who are desirous of advancing human knowledge will, I trust, 
neglect no opportunity of noting all that may Ml under their observa- 
tion, how trifling or indiflferent soever the appearance may be supposed 
as to its relations to the causes of the storm. In Part Y., when 
speaking of water-spouts, we shall perhaps be obliged to go into some 
details of electric action in them which may suggest many points of 
inquiry ; and in the section treating of the signs of approaching 
Cyclones, it will be seen that one kind of lightning, at least, is a 
remarkable precursor of them in some instances. 

264. Although the following from Kaeictz' Meteorology, p. 366, 
relates rather to what are called storms (thunder-storms) on shore. 
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than to our Cyclones, yet it is worth insertion, as shewing how mud 
we have yet to learn even in these constantly recurring and most & 
miliar of meteorological phsBuomena. 

** Elbctricitt or Stobms. Notwithstanding the nnmeitras researches that han 
been undertaken on this subject, it is still enyeloped in gieat obscurity. Place your 
self near an electrometer, and observe it daring the whole oomse of a stoma, and yoi 
will see how variable its indications are. The lightnings are actnally veiy near wilii 
> oat the most delicate instrnments giving the least sign of electricity ; suddenly tiii 
latter increases at the moment of a yeiy powerful flash. Another day the sloni 
arrives with all the signs of a very powerful electric tension, lightning plays in tin 
clouds, the two straws of the electroscope collapse, and it is some time befi>n 
they open again. At one time^ the electric tension will vary fat every dap c 
thunder, at another time it will remain the same for a quarter of an hoar, althou^ 
the lightnings rapidly succeeded each other. In one storm the straws separate is 
pidly ; a flash of lightning occurs, and they collapse ; during another, they fidl tm 
gothcr, and then diveirge rapidly to approach slowly, until a finesh clap of thund-J 
makes them divcige again. The electricity may be for a long time positive, its fo^ 
alone varies ; but soon, while the rain, the clouds, the wind, and the lightnings, ^ 
main the same, the straws separate smnetimes under the influence of positive, atoM 
times under the influence of the fluid of the cootraiy sign. 

'' If we compare all that has been vmtten upon storms, we do not hesitate to 
elude that they are the most complicated phssnomena of meteordogy. I snqiectl 
a long time will dapse before we can account for all the circumstances by which tlM 
are accompanied. First, a single observer is insuffident to coUect all the data; m 
ought to note the dectridty, the direction of the vrind, the movements and the fioo 
of the clouds, the size of the drops of rain, and the direction in which they fiUl, Him 
form and place of the lightnings, and the diveigeaco of the straws of the dectn>* 
meter ; each of these phenomena requires all the attention of an observer, who also 
loses valuable time in writing his remarks. Several additional observers are neces- 
sary, who being dispersed over the whole sur&ce where the storm is visible, flhoold 
cadi notice all the indications in his station, and compare them with the rest 

" All the capridous indications of the electroscope are due to its beuoig inflaeoeed 
by several strata of superposed cloads, which act and re-act on each other and <■ 
tlie earth, so that the electridties are devdoped and neutralised alternately. We |ae 
accustomed in storms to see the most powerful developments of electric tension, and 
it is difficult to concdve how lightnings and claps of thunder could occur ^thoat 
there being a very notable dectric tension.** 

The probable solution of these anomalies is that where fire-balls and 
the like are seen, the electric discharge takes place yrom the earth into 
the atmosphere, and that where a flash or two more occur at or near 
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the centre, it is occasioned by a " lifting up*' of the disk of the Cy* 
clone, like the separation of the plates of the electrophorus, and that 
this is also the cause of the thunder and lightning so frequent in the 
passage of the rereward of the Cyclone. 

And again, speaking always of thunder storms, he says, p. 364,-— 

** In all cases a rapid condensatioii of vapoan is the essential condition for, the for- 
mation of storms : if electricity is very powerfully developed, there is a storm, if not 
there are simply passing showers, accompanied by veiy marked signs of electricity. 
If we examine all the circumstances that accompany the development of electricity, 
wo must consider the condensation of vapours as the cause of its production, and 
conclude that it is the storm that produces the electricity, and not the electric tension 
that produces the stonn, as is the general opinion. Violent rains without thunder 
and lightning are distinguished from storms merely by a lesser development of elec- 
tricity, whence proceeds the absence of lightning and thunder.** 

265. Eleotbo-Maonstisic has been adverted to by Colonel Esid 
as perhaps having some connection with the rotatory character of 
storms, and their opposite motions in the different hemispheres, and 
the lines of magnetic intensity with the occurrence of storms, but 
every thing on this part of the subject is so speculative, that we can 
do no more than simply allude to it. I may add, that Mr. TnoM ad- 
duces some arguments and data in opposition to this theory. 

266. Abchsd Squalls Ain> Tobkados, &c. It has been pre- 
inmedy aijid with some show of probability, that some Tornados, mean- 
ing by this word one kind of those which occur on the coast of Africa, 
have a relation to Cyclones ; that is to say, they are in fact sometimes 
9uppo9ed to be truly miniature ones, as to their motions, extent, and 
duration. Their violence we well know to be excessive. I shall first 
siake some remarks on the Arched squalls. 

267. The most remarkable of the Arched squalls, perhaps in the 
world, as to the regularity of their formation, firequent occurrence, 
similarity of ^pearance, and excessive violence, are those of the Straits 
of Malacca. The North-westers of Bengal during the hot season, and 
one class of the Tornados of the coast of Africa may come next, and 
then the Famperos of the Bio de la Plata» which seem, at least some- 
times, to be of this kind. Those of the Straits of Malacca most usually 
occur at night or late in the afternoon, and vei^y rarely if ever in the 
morning or before 4 p.ic., which is another peculiarity. They are most 
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common when completely within the Strait, or between the lotitu 
of 5° North, and the Straits of Singapore, and are most freque 
about the Middle or opposite to Malacca, where the Strait is coi 
pletely shut in by the Island of Sumatra.* They may be said (tb 
is the heaviest of the wind invariably) to come from some point I 
tween N. N. W., and W. N. "W., North West being the most usa 

•* They rise," says Horsburgh, " with a black cloudy arch, rial 
rapidly from the horizon to the zenith, and scarcely allowing time 
reduce sail.*' Perhaps they are better described (and I have be 
many of them) by saying that a mass of black clouds collects a 
rapidly rises, fbrming a vast and magnificent arch, beneath which 
always observed, even in the darkest night, a dull, gloomy, phosphc 
light, like that transmitted through oiled paper by a candle, whidi 
times becomes stronger, particularly on the approach of the a: 
to the zenith. Plashes of very pale sheet lightning are often < 
served crossing this space, which sometimes extends over 10 or 
points of the horizon ; the low grumbling of thunder, the falling of i 
rain,^and even the distant roar of the wind, may, I think, be distind 
heard as the arch rises. They are sometimes, but not always, accoi 
panied by heavy thunder and lightning, in which many ships have bei 
struck, but the danger is from the wind, the first burst of which 
always tremendous, and sufficient to dismast or upset the finest fingat 
should she venture to meet it under any but stormnsail, and rose 
vessels have been lost by sleepy or rash officers allowing th^msdv* 
to be caught in them. Towards the end of the squall the wind ?ees 
a little, but there is nothing, that I ever heard of, to induce the suj 
position that the blast is other than one blowing in a direct line^ bi 
I advert to these squalls, and to kinds subsequently mentioned, in r 
ference to Mr. Hopkins* theory of their being descending winds* 
gusts ; or as he expresses it, parts of ^* a vertical wheel," (vortex.) 

268. The Northwesters of Bengal are at times excessively violei 
and sometimes equal those of the Straits of Malacca in their regu] 

* The heavy squalls, or short gales, of sometimes 6 or 8 hoars' duration, whi 
come from the S. Westward are called Sumatras; they more usually arise like oa 
mon squalls, and have not the constant tendency to arch, which so strikingly ditt 
guishcs the others. 
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rity of arching. I have known them preceded a few minutes before 
their onset by a whirlwind, which had some appearance of a water- 
spout in the elongation of the cloud and the effects produced on the 
water of the Hooghly and on large boats upon it. On hmd it was 
strong enough to unroof a stout-built bungalow.* 

269. The following from Mr. Hopkins' work, p. 71, is the extract 
given by him from the voyage of H. M. S. Beagle, describing a " Pam- 
pero'' in the Eio de k Plata. 

'*0n the 30th January, 1829, the Beagle was standing in from sea towards the 
It^rboor of Maldonado. Before mid-day the breeze was fresh from the N. N. W., 
hot afternoon it became moderate, and there was a gloominess and a close sultry 
fediug, which seemed to presage thmider and rain. Dming three preceding nights 
htoks of clonds had been noticed near the S. W. horizon, over which there was a 
^^^qoent reflection of very distant lightning. The barometer had been falling since 
the 25th slowly but steadily, and on the 30th at noon it was 29-4 inches and the ther- 
iKiometer at 78*^. At about 3 o'clock the wmd was light, and veering about from the 
^- W. to N. E. There was a heavy bank of clouds in the S. W., and occasional 
lightning was visible even in day-light. There were gusts of heated wind. At 4 
the breeze freshened up from N. N. W. and obliged us to take in all light sails. Soon 
*ftcr 5 it became so dark towards the S. W., and the lightning increased so much, 
tbat we shortened sail to the reefed top-sails and fore-sail; shortly before 6 the upper 
^It^ods in the S. W. quarter assumed a Binguliu-ly hard and rolled or tufted ap- 
P^atmce, like great bales of black cotton, and altered thdr forms so rapidly that I 
^^v^dered sail to be shortened, and the top-sails to be furled, lea>ing set only a small 
^*^w ibie-saiL Gusts of hot wind came off the nearest land at intervals of about a 
■itiinae. The wind changed quickly, and blew so heavily from the S. W., that the 
^"^^i^o-ttil split to ribbons, and the ship was thrown almost on her beam ends ! The 
''^^ top-sail was instantly blown out of the men's hands, and the vessel was appa- 
^^'iAj capsizing, when top masts and jib-boom went close to the caps, and she righted 
^**>«idflrably. Two men were lost. The starboard boat was stove by the force of 
^ wind, and the other was washed away, and so loud was the sound of the tempest 
^ I did not hear the masts break though holding by the mizen rigging. Never 
^^^ nor smce have I witnessed such strength, or I may say weight of wind ; thunder, 
Vttiung, hail, and rain came with it, but they were hardly noticed in the presence 
^ Rich a ibnnidable accompaniment ! After 7 the clouds had almost all passed 
'*^7i the wind settled into a S. W. gale, with a clear sky." 

270. In Pubdy's Atlantic Memoir, Part II., p. 186, Captain 
*WBi HsTWOOD, E. N., who has given excellent sailing directions 

* The Indian term for a thatched, bat ijioropcan fashioned house. 
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for tho Bio de la Plata^ the results of three years* experience on th 
«tation, speaks of the Pamperot as 8. West gales only, and does n 
allude to their veering at all. 

271. In Webstib's Voyage of the Chanticleer, the Famperoi 
Buenos Ayres are thus described — 

" The following indicatioDs of a Pampero have frequently fallen nnder my < 
•fiorration. The weather is getting snltiy doling a few days with a Ught brei 
from the East or N.E. ending in a calm. A cool light wind then sots in from Sontt 
S. E., but confined entirely to the lower strata of the atmosphere, while the doudiok 
it are maving in the opposite direction from N. W, to S. E. The Northern horiiOB 
night advances, becomes dark, with heavy lowering clouds,- accompanied with lig 
ning from the East or N. E. The Southern wind now ceases, and is followed by 
riable winds from the Northward. Heavy clouds are thus brought over; andUf 
ning accompanied by thunder, follows in a most terrific manner. The wind ▼* 
gradually to the Westward in violent gusts, the lightning becomes more vivid 
thunder more awful, a gi^e of wind follows from the S. W. more violent^ bi 
short duration, and fine weather begins.** 

We may thus dismiss this class of the minor hurricanes* as oertai 
belonging to that of the right-lined and not circular winds. 

272. ToBNADOS OF THB WssT GoAST OF Afbica. Colond Ke 
p. 512, says^ that from explanations received from naval officers, 
well as from some log-books, he should be convinced that the tore 
dos on the West coast of Africa, as well as the Pamperos on the coe 
of South America, and also arched squalls, are phenomena altogeth 
different from the whirlwind ; but the evidence has not proved reoo 
cileable, and he gives sundry logs of H. M. S. Tartar, from April 8 
to June 2nd, in which various tornados are noticed, one of which veer 
round the compass, while the others seem to have blown from t 
N. E., S. E. and Eastward, but he does not seem aware that seaau 
and especially such as keep but brief logs like the one quoted, oft 
mean to express by the words '' came on a heavy tornado from 1 
S. E." only that it began at that quarter, and not that it also enc 
there. Nevertheless, there is no doubt that many of these Afru 
tornados are merely squalls. 

And it is to this point that I would direct the attention of the in' 
ligent seaman, namely, that there may be really two distinct clac 

* Using this word to express their violenoe only. 
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of these little tempests. The first, merely gusts of wind and rain in 
one direction^ or straigbt-lined winds \ and the second, true circular 
storms (Qydones) in miniature. 

273. In Pubdy's Atlantic Memoir, Part I., pages 69, 70, the fol- 
lowing description is given of these phienomena from M. Goldsbebbt: 

" Between Cape Verga and Qe^ Palmas, and daring the months of Maj, June, 

Jul/, Angost, Sept, and October, the conntries near the sea are frequently exposed 

to hnziicanes, which the Portuguese have denominated tornados, and which have 

olitained this name even amongst the negroes. During mj staj in the river of Sierra 

I^eone, I witnessed one of these tornados, but it was not one of the most violent. 

Thew meteors happen a few weeks before the rainy season, and continue till the 

month of November. The countries above described are, therefore, exposed to them 

ior neady six months, and these whirlwinds are more or less frequent, and of different 

degrees of violence, according to the state of the atmosphere. 

** This part of Africa generally experiences ten or twelve of these hurricanes in a 
year, and it is easier to describe their effects than to discover their cause. They are 
chancterised by circumstances which deserve all the attention of philosophers. 

"Hie iky is dear, a perfect calm has prevailed for several hours, and t^e weight 
of the air is oppressive. Suddenly, in the most elevated region of the atmosphere, is 
pvteired a little round and white cloud, the diameter of which does not appear to 
cicsed 5 or 6 feet: this ckmd, which seems to be fixed and perfectly motionless, is 
theiadiation of a tornada 

"Bf degrees, and at first very gradually, the air becomes agitated, and acquires 
iciiadir motion. The leaves and plants, with which the land is always covered, 
i^ienral feet finom the soil; they keep incessantly moving and revolving around 
^nmespot 

''Ttie negroes, who pass their Uvos like children, amuse Aemselves with this 
'c^Moiy motioii; they follow the turn of the agitated leaves and plants, laugh at 
te innocent amusement, and announce the approach of the tornado. 

*The cbod, which is the indicator of this phienomonon, has now increased in size: 
it eontimiefl to spread, and insensibly descends to the lower region of the atmosphere ; 
tk leogdi, it grows thick and obscure, and covers a great part of the visible horizon. 
"Bjthis time the whirlwind has increased, the vessels in the bays double thefr 
cddei,ordrop anchor near the shore; the tornado becomes violent and terrible; 
Ae cables often break, and the violent agitation of the ships causes them to run foul 
■ cidi other. 

"Many negro huts are swept away, trees blown up by the roots, and, when these 

v&iilwiDda exert their full violence, they leave deplorable traces of their progress. 

IbeM meteors hi^ppOy last only a quarter of an hour, and terminate by a heavy rain. 

" The maritime countries to the northward, comprised between Cape Blanco and 

Ckpe Yerga, m not subject to these phfloomeoa; it is only to the South uf the 
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latter Cape, and as far as that of Palmas, that the^ are felt in their fuU yioleac: 
and they alwajs occur at the same periods. Some topographical circumstances, pe^ 
liar to this part of Western Africa, are, doubtless, among the number of caaies 
these whirlwinds." 

274. The following is abridged from Mr. Hopkins* work, p. T 
describing, from LJLibb and Oldfield, an African tornado : — 

** At the approach of a tornado, a dark mass of clouds coUects on the Eastc 
horizon, accompanied by frequent, loud, but short noiises, reminding one of the m-^ 
tering and growling of some wild animal in a voice of thunder. This mass or 
of clouds gradually covers one side of the horizon, extending to it from the 
but generally before this a small and beautifully formed radiant arch, on the vesra 
. of the horizon, appears and gradually increases. Long before it reaches the vobb 
the roaring whistle of the whirlwind is heard, producing nearly as much noise as 
peak ^thunder that seem to rend the very clouds apart from each other. TD 
course of the squall is distinctly marked by the line of foam it throws up, and I ks. 
stood on the taffirail of a vessel, and felt the first rush of the wind while her k^< 
sails were becalmed. The sensation of relief from the oppressive heat whidL 
tornado produces afterwards is most cheering and delightfrd.** 

The following description of the African Tornado, I take from t 
Quarterly Journal of Science for 1827, p. 486, where it is copied Frc 
Jameson's Journal. I have marked a few passages in Italics. 

** Squalls qf fffind on the j^friean Shores. The' following description is by ^ 
MiLNB of MiLNEGRADEN from the relations of his father. The approach of '^ 
squall is generally foreboded by the appearance of jet black clouds over the land 
ing in a direction towards the sea, at the same time that a gentle breeze blows 
the shore. In these circumstances the precaution, which my frithcr usually adopts 
was to take }n immediately all sail so as to leave the ship under bare poles, and se^ 
the whole of the crew below deck. 

** As the tornado approaches nearer, the rain is observed to be gushing down 
torrents and. the lightning darting down from the clouds with such profusion as 
resemble continued showers of electric matter. Wkertj however, the squaU otm^ 
foUhin the distance qfha^a mile from the s?iip, these electric appearances aitogetk-^ 
cease ; the rain only continues in tlie same manner. As the tornado is passing otp- 
the ship, a loud crackling noise is distinctly Iicard among the rigging, occasioned 1^ 
tlic electric matter streaming down the masts, whose points scrt-e to attract it, and^ 
think that I have been told that when this phenomenon takes place at nighty 
glimmering of light is observed over every part of the rigging. But when the squf* 
has removed to about half a mile beyond the ship, exactly the same appeamnc^ 
return by which the squall was chai-acteriscd in coming ofi* the shore, and before reach 
ing the same distance from the sliip. The lightning is again seen to be dcsccndii^ 
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in ocmtiiraed sheets, and in such abnndaoce as even to resemble the torrents of rain 
ftemsehtfl which aooompany the sqnaU. These sqoalls take place everjr day daring 
a ceitfl&i season of the year called liie Harmattan season. The jet black clouds 
begin to appear, moving from the monntains aboot nine in the morning and readi 
the sea about two in the afternoon. Another veiy singular fact attending these tor- 
nados is, that, after they have moved out eight or nine leagues to sea, where they 
become iqiparently expended, the lightning is seen to rise up from the sea. The 
violence of the wind during the continufuice of the storm is excessive." — JafneaorCB 
JSdinburgh Journal qf Science, 1834, p. 367. 

In the following part, in the secjdon in which I speak of the forma- 
tion and breaking up of humcanes (Cy clones), I shall perhaps advert 
again to some of the peculiar appearances and effects just described. 

275. Eaathquaexs. There appears no reason to doubt that at the 
approach oi^ and during some Cydones, shocks of earthquakes have 
been felt ; but it is impossible to say, as yet, if these have any relation 
aa cause and effect, though earthquakes are supposed now to have more 
connection with the state of the atmosphere than was formerly allowed. 
Ko one indeed can have resided in tropical countries subject to these 
commotions without haying remarked, that some connection certainly 
couatBy by the peculiar state of the weather preceding the shocks. 

276. We should bear in mind that at sea, unless the shock was 
one of a most peculiar kind and ertraordinary force, it certainly would 
not be felt, and on shore also, unless during the calm, it would requii^ 
to be much stronger than common shocks usually are, to be distinctly 
felt in the ahaking and uproar of a storm. Hence we must allow that 
■ftlight shocks may occur during Cyclones much ofbener than is sup- 
posed. Nevertheless Colonel Eeid's remark tliat " it is very material 
to the success of the present investigation, that theph<enomena of Cy- 
clones4Uid earthquakes should not be connected without proof,'' should 
not be forgotten. The earliest notice I can find of a storm and earth- 
quake occurring together, is the following in the G entleman's Magazine 
fe 1788-89, which I copy from Dr. Mabtin's Medical Topography 
of Calcutta : the italics are mine. It is stated that-^ 

^ On the night hetween the 11th and 12th October, 1787, there happened a furious 
tuBiicane at the mouth of the Ganges, which reached sixty leagues up the river. 
Tkgre noM at the same time a violent earthquake which threw down a great many 
hooses along the river-side in Qolgoto (i. e. Calcutta) alone, a port belonging to the 
ji)i ^iiA. Two hundred houses were thrown down, and the high and magnificent 
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sleeple of the English church sank into the ground without breaking. It is < 
pated that 20,000 ships, baiiu, sloops, boats, canoes, &c. haTe been cast awaj 
nine "K^g^^h ships then in the Ganges, eight were lost, and most of flie c 
drowned. Bazks of siztj tons were blown two leagues up into land orei 
tops of high trees; of fbor Dntch ships in the riyer, three were lost with 
men and caigoes; 300,000 sools are said to have perished. The water rose 
feet higher than nsoal in the Ganges."—- ^^fif/ieman^ Magazine f&r 1788-39. 

It would Beem, jodging by what we know of the storms of the 
of Bengal, that in all probability this' most have been a true Cyd 
and if so it is ayeiy exact case of the hurricane and earthquake be 
ring together. 

277. The next is more modem, being the Ongole storm of Octc 
1800, Track a. on our Chart, No. III. In the Asiatic Ann inil 
gister, YoL IIL for 1801, it is stated in a report from Ongole, tb 

« On the 19th instant (October), about 10 minutes after 4 a. m., the wind b 
hunicane, when suddenly we felt a eevert ehoek qf an earthquake ; which Aq 
earth in contintud agitation Jbr nearly a minute. It shook down many he 
but I belieTe no person was killed in consequence.'* 

The writer, evidently himself a partaker in the calamity, goes c 
describe the sad distress occasioned by the storm, which was evidc 
one of tremendous intensity. 

In the severe Cyclone of Nov. 1816, which ravaged the Northern 
of the Island of Ceylon from Point Pedro to Manar, it is exprc 
stated in the Colonial Gazette, that at Point Pedro several shod 
an earthquake were felt during the hurricane, but no thunder and lij 
ning. This Cyclone had travelled in, at least from the centre of 
Bay of Bengal in about the same latitude, having thereabouts 
mdbted the ship Oomicallis. 

Since the former editions of this work I am enabled, so fSEur ai 
lates to Bengal, to afi&rm upon excellent testimony that in some 
clones at least shocks of earthquakes certainly occur. Mr. Cb. 
who has been already alluded to (p. 209), is a gentleman who has 
much experience of earthquakes in Persia and Assam, and then 
not liable to be mistaken in them. He had, moreover, during 
utmost fury of the Cyclone, to remove his family from the h< 
which could no longer be safely inhabited, to a strong low built 
house where there could be no vibration, and thus his account 
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the greatest autbenticity. And he states distinotly in reply to my 
queries, that with the first shock, being then in the open air, he ex- 
perienced a very unpleasant smell,* which he attributes to some 
gauBeoua exhalations, having noticed it on other similar occasions, that 
tlxe shocks were oscillating ones, and repeated several times during 
night. (See Journal of A. S. Bengal, vol. xxiv. pp. 425-428.) 
278. In Dr. Blade's account of the great hurricane at Barbadoes 
1780, he gives several notices to prove that there undoubtedly must 
ba've been an earthquake during its continuance. At St. Lucia it is 
B&id to have happened ** some hours after the greatest severity of the 
©ale." Dr. Arnold also, a member of the Wemerian Society, Edin. 
Phil Journal, Vol. VII. p. 183, in an article on the climate of Port 
Axitonio, states that during a hurricane on the 18tfa Oct. 1815, two 
shocks of an earthquake were felt all over the island of Jamaica, but 
he mentions it as being '' remarkable," from which we may infer it 
80 considered by the inhabitants. 
Xn the Antigua Hurricane of August, 1848, it is stated (Ann. 
ister, p. 110, for 1848) that '' at midnight, the wind raged furiously ; 
^htning and thunder were incessant, accompanied by floods of rain. 
-^ this time a severe shock of an earthquake was felt, attended hy very 
^^^^ gusts; by half-past one the mercury had fallen four-tenths of 
^U inch, and the storm at this time was dreadful. By two a. m. it 
W abated." 

In the Tobago Hurricane of Oct. 1847, a severe earthquake is said 
^ have preceded '' the first out-break,*' which was at about ten at 
^^lit; and that abundant proofs of it were apparent. — Olobe News- 
P^er. 

In Col. Bktd^s work he has given the Log of H. M. S. Packet 

^P^» Lt. James, for the Antigua Hurricane of August, 1837, and at 

P* 02, on the remarks at St. Thomas', where the " hurricane appeared 

^ We concentrated all its power, force and fury," we find it also 

^ed, that ** in the midst of the hurricane, shocks of earthquakes 

^ere felt." 

In the Chronological list of the West India Hurricanes, already 
V^ted, it is stated that in the great Martinique Hurricane of 1 3th 

♦ Powibly Ozone.— H. P. 

Q 2 
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August, 1766, a shock of an earthquake was experienced in the night 
of the Cyclone.* 

279. In the log of the America^ ship Unicorn of Salem, forwarded 
to me by Mr. Bedhsld, under date of October 30th, 1848, the ship 
then lying at Manilla, (it is not said if at the Bar or at Gavite,) it is 
stated that at — 

'' 7 p. M. thick and rainy, and has been so for 24 hours ; felt two 
heavy shocks qfan earthquake ; blowing firesh. The baropeter (which 
was at 29.90 a. m.) was now 29.84, and at 10 p. h. a severe hurricane 
(Gydone) commenced." This is an instance of the earthquake 
ceding the onset of the storm. 

280. The following is printed in the QuarterUf Journal of 
for 1829, p. 436, from the Bibliotheque UniverseUe of March. 

** Coincidence qf Storms and JBarthquakes with a depreuion qf the Barometef^^ 
Feb. 2l8t, 1828, the Barometer at Geneva indicated 26 inches i-|- of a line (F aii«f 
equal to 28.69 E). The 19th, 20th, 2l8t and 23rd of the same month fiiripQB tem- 
pests raged thronghout the South of Europe, and on the'2drd the shock of an eorlfa- 
quake was felt in the Korth of France, and in .the Netherlands, a new example of 
the coincidence of these three phenomena." 

281. It is a curious question, if we assume these Cyclones and 
earthquakes to be connected^ since the storms last for hours, and the 
earthquakes but for minutes, to investigate the precise points both of 
place and time of the storm, at which, if for the present we may use 
the term, the earthquake *' explodes." Colonel Beid, from careful 
inquiry on the spot, is inclined to believe that there was not any shock 
during the Barbadoes hurricane. What has been stated, however, will 
I trust direct attention to the subject, and we shall no doubt obtain 
gradually a much more extended and correct view of our subject. 

* Sec Savanna la Har hurricane and earthquake, at p. 192. 
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X. BaBOKSTXB Aim SlMPIESOlOTEBy CAUSES OF THEIR MOTIONS. 
2. BiSE OF BaBOMETEB before CTCLGirES.-— 8. OsCILLATIOKS 

OF THE Barometer. -r 4. Barometer as a measurer of the 
IDiBTAHOE of the Gektbe. — 6. Heioht of Cyclones abote 

?VHB BT7BFACE OF THE OCEAK. — 6. BaKKS OF ClOXTBS.— 7. SlOKS 
OF APPBOACHIKO CyCLOIVES. — 8. SeASOEB AT WHICH HuBBI- 

OAHBS occuB.— 9. "Whiblwikds akd Wateb-spovts. — XO. POB- 

3CAII0K AND BBBAKINO UP OF HUBBICAKES. 

282. Babometeb and Simpiesometeb. I am aware that if I 
b^^^in by telling the seaman that he should have a good barometer and 
nLnopifiBometer on board, I may to some, who though fuUj aware of 
tti.^r yalue and uses cannot afford these instruments, be like the phj- 
BMsaans who order change of air, nourishing food, and wine to poor 
p^k^ients who have not the means of paying for them. I will then 
ad^bessthis to owners, underwriters, £reighters, and above all to 
^^K^oyEBNMENTs, Homc and Colonial, which have so often such large 
'^x^cmits of stores, and so many hundreds if not thousands of valuable 
^'V-^i^^ooBting them thousands of pounds in mere outlay,afloat. Owners 

^ In ft memorandum submitted to the Gorermnent of Bengal in October, 1S46, 
that within a few months, 50 ships and 10,000 men, coolies and troops 
be afloat finom India, and that most of these wonld have to cross two if not 
I hmricane tracts on this side of the Cape, of which no one In England, judging 
^"^ tii» histroctians sent out, appeared to have had any sort of knowledge! In our 

I of men, and hundreds of thousands of pounds worth of stores are con- 
afloat While the Memorandum was before Government, the ship Sophia 
r, from Amoj with Chinese emigrants ran headlong into a furious tyfbon, and 
its dose it was found that nearly thirty of the unfortunate Chinese had been suf- 
for want of air! all hatches being necessarily dosed. The ships Briton and 
(see pp. 56, 112) had a whole regiment on board. The CMeonda (p. 97) 
upwards of SOO Sepoys, and the ships CoUingwood and Camperdomij with 831 
of H. M. troops on board, ran into an extremdy perilous position in the Cy- 
^^^^tie of Oct. 1843, in the Bay of Bengal. (See eighteenth Memoir, Joum. A. S. 

^^•igd, xvm.) 
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and underwriters do not want to be told that the policj is yitiated, if 
the ship be not properly found in the usual sea stores, ground-tacklet 
and the like, and yet how few of them dream of the enormous amount 
of mischief, for which some one, eventually, must pay, arising from 
the want of books, charts and instruments ! I trust that those who 
may read this work will find in it so many additional motives for ships 
being provided with a barometer and simpiesometer, that they would 
no more think a ship or themselves, fairly dealt with if sent to sea 
without them, than if sent without pumps. Pumps indeed are but 
precautions against leaks qfter they occur ; barometers, simpiesometers, 
and the Law of Storms duly studied, are precautions against that 
which for the most part gives rise to the leaks, and which may prevent 
their occurrence ; and whether the owner wishes his ship to escape 
racking and straining, and losses of spars, sails, &c. of a hurricane, 
the underwriter to escape the payments which so much reduce his 
profits, or the Captain to acquire the credit of a fortunate if not of a 
clever master, they will all find that the commander who is noatehing 
his barometer is watching his ship, and that in the most efficient manner. 
283. I find since my first edition a striking commentary on this 
passage, and on my remark at p. 163 § 186 ; a commentary not the 
less forcible that it is afibrded by a foreign officer of high reputation 
and unquestionable talent, who has nobly borne signal testimony to 
the masterly skill with which the fieets of Jebvis, Nelson and Coi^ 
LiKOwoon were managed, M. Jubiek^pb la OnAViEBEy in Part 6, of 
an admirable series of papers entitled La BEBKifeBE, Ouebbb Mabi- 
TiME, in the Bevue des Beux Mandes, Vol. XVII. Number for 16th 
January, 1847. After describing Nelson's putting to .sea in haste 
upon the news of Villenevve's having left Toulon, and canying his 
fieet at night through the passage between Biscie and the Sardinian 
coast, so as to pass to the eastward of Sardinia he says— 

** Tho weather was uncertain and threatening; the wind which had blown ficah in 
the channel was now rising and falling and variable. Nelson foresaw a gale, and 
before midnight, the fleet was under handy sail with top-gallant masts honsed. Study- 
ing attentively the minutest precursory indications of every atmospheric disturbance 
Nelson placed the highest confidence in barometrical observations, and his journal 
contains notes of the highest interest relative to them, which he entered daily with 
his own hand. Worthy it is of all remark that the fiery Admiral took more cai« of 
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his jBrds and nfls in ordinary drcnmstanoes than he did of hii ship, or hii whole 
fleet in dedare cases. He knew with what sadden violence the Mediterranean hur- 
ricanes came on, and expecting to meet the enemy he did not mean to do so with 
disabled ships.** 

The FrencH fleet were, as Nblsoit expected, partly disabled, and a 
letter firom Yilleneuyb to Dbor^s describing their distress, with 
another from Nblsok in which he teUs Lord Melyillb that his fleet 
had defied these hurricanes for twenty-one months without losing a 
mast or a yard, are placed side by side by M. db la Grayiere — and 
this occorred in January, 1805. A copy of one page of Nelson's Baro- 
metrical Notes from a book in his own hand-writing is given by Sir 
H. Nicolas in the Letters Aim Despatches of Lord Nelson. 

The oldest Barometer Begistry however, which I have found as 
applied distinctly to the useful purpose of forewarning the Mariner of 
the approach of a Cyclone, is in the Log of Capt. W. Btaklet 
Clarke, then commanding the Hon. £. I. Comp. Ship True Briton, 
on her passage from China, by the Pacific Ocean route, in July, 1797. 
And so accurately is the gale registered, that the distance of the centre 
can be verj fairly estimated by it. The fleet, which was large, was 
separated into two divisions, and by the positions of these, the situa- 
tion of the centre can be very closely calculated, all these Logs 
heiQg in my possession. (See 17th Memoir, Jour. As. Soc. Beng. 

Yd ivni.) 

281. Cause oe the hotions of the Barombter Aim Sdcpie- 
801CSTXB. The atmosphere of the globe in which we live, may be best 
^^SDeif for sailors, to a thin coating of air all round the earth. It is 
^ in comparison with the globe of the earth, though supposed to 
^x^d to 40 or 50 miles in height, (thickness ;) but then thb is 
"(^d a ball of 8,000 miles in diameter, so that (using always round 
numbers, it is only -j^th part of the diameter or -j-^th part of the 
Kmi-diameter of the earth. If we dipped a small globe of eight inches 
in diameter into a varnish, or a solution of gum Arabic, till a coat of 
^ of an inch thick was formed over it, thb would represent the at- 
mosphere as to height, but then we must recollect that the air is a 
Iiigfaly moveable and elastic fluid, and is constantly changing also its 
ieit and the quantity of moisture it contains. Moreover, it is not, 
like the varnish, of the same density (oonsistenoe) throughout, but 
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Tarying firom the 8urfiM» of the earth, where it is most dense, Co t 
extreme limits of the atmosphere, where it is much lighter thaa m 
thing we can express. 

The effects of winds or other causes also are to heap up, as it we 
the air over one part of the earth like a wave, and this eeems to foi 
a corresponding hollow in other parts. These waves and depressio 
may he of course straight, or crossing each other, and circular, or 
any other form, just as in other fluids. 

285. It is evident that if there is more air in one part and teas 
another, or if the air in one part is lighter or more dense (as tti 
containing more vapour or being heaped up) than in another, a ccdni 
of it extending from the earth's surface to the limits of the atmospb 
in that part, will be heavier or lighter than in other parts ; or til 
it usually is in that spot. Now the barometer* and simpiesomel 
meoiure the weight of the atmosphere, or the weight of the odlni 
of air over the spot at which they are placed, hut only there. 

How they are demonstrated to do this will be found in any tnest 
on Natural Philosophy. The average weight, or presmre, as if 
usually called, 6f the atmosphere, at the level of the sea, is a Hi 
more or less equal to that degree of weight, or pressure, of it wit 
would support a column of mercury of 30 ilxches in height ; and 
the common wheel barometer and simpiesometer, it may be seen ih 
the tube instead of being inserted into a cistern of mercury, is cam 
up only for a few inches at the end, and that these few inches of me 
(hiry or oil, with the pressure or weight of the atmosphere, suppo 
(or weigh as much as) the 30 and some inches of mercury, or i 
whole column of it in the long tube on the other side, so that if ^ 
air is heavy, or there is more of it, the barometer rises, and wb 
lighter it falls.f 

* The name Barometer sigxiifies^'mAMtfTtfr^fi^A^.'' Simpieeometer^'aniMiM 
together fiHih,** because it measures fiHth the barometer. It had better hare bi 
called a Proterometer ** a measurer brfore,^ fas it always shews the changei bef 
the barometer. 

t The upper closed part of the tube, which in good barometers is a perfect yaara 
is left so, to allow of the free rise and fall of the mercuiy which is thus measar 
In the simpiesometer this part is filled with hydrogen gas, which acts like a qwi 
against the column of oil, and as its elasticity varies with every change of tempe 
tore, the moveable thennometer scale ctHnpensates for this. 
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I haye before obflerved^ heat makes the air lighter, but enables 
it to absorb more Tapour or steam, and this vapour itself affects the 
"vrei^ht of the atmosphere ; but at present, and for common practical 
pujrposes to which I now come, the seaman has little or nothing to 
do ^th this. For him, and for our science of storms, the considera- 
are simplj, the rates and causes of the fluctuations as far as we 
discover them, and what amount of danger or safety they indicate 
^o HB, and how they do so. 

28& To Mr. Bbdtix]^ is due the honour of the theory which 

to ezphiin completely the extraordinary fall of the barometer 

Cyckmes, and moreover the rise which often precedes their onset ; 

^>cid I do but iise his mode of illustration in the following explanation 

^ ii^ tikough I add alittle to it, to make it more distinct for the pkin 

■eaimui, who, if he will make the little experiments which I now de- 

*cribe^ will perfectly understand the fidl of the barometer in these tem- 

poats ; and moreover, will, whenever he pleases, be able to make a 

^K^iniiture Cyclone for his amusement or instruction, or that of others. 

o. Take a common, and a plain flat-bottomed beer tumbler, such as 

^!>^ usually oarried on board ships, and mark on a sheet of paper a 

^U7«le of the sise of ti&e bottom of it. 

• i. TSjdkd a few marks or figures for ships, one about the centre of 
^1^ cirde^ one or two more at different distances from it^ and one 
^^^tside of the drde, all in the same line. 

«. Eill tiie tumbler a little more than half-full of water, and place it 
^"^^ the mark. 

A Stir this water round smartly with a tea-spoon or paper-knifoi 
^^x^d.then look at the tumbler etiewaye ; you will see that the water 
^^^^vms a oone at the top, and that if we call the column (depth) of 
^'^ter two inches at the edges, it is only about one and half inches at 
*^^ centre. 

e. Now consider your paper as the ocean, the circle as a storm 

^^ide of 600 miles in diameter, if you like, and the water to be air, 

^^^^pteaenting the various heights, and consequently different vjeighta 

^ the atmosphere over different parts of the storm-circle, and upon 

the ships (and consequently on their barometers) which we have 

^ii^ed in it. It is clear that the ship at the centre has the least 
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pressure on her barometer, which is therefore yeiy low, and that those 
at different distances have more and more, (their barometers higher) 
while the one outside has it at about the mean height, or even a little 
higher, if we suppose the atmospheric wave rolling off or driven up 
above the usual height, as will be afterwards explained. 

f. The seaman may very instructively vary this experiment by 
throwing a few grains of powdered biscuit, black lead or coal (whid» 
is better) into the tumbler, stirring it well as before, and looking 
dawn from above at the little ship-marks. He will see the graizii 
passing over the ships, and shewing the course of the wind-arrows in 
a Cyclone, and if he marks a track and moves the tumbler along it, 
he will see how a Cyclone successively strikes, passes over, and leaves 
ships ; lowering and raising their barometers accordingly ; and how 
the circular currents of winds veer differently on different sides of the 
track ! He has thus a complete miniature of the Cyclone in hia 
hands, and he may make one, for either hemisphere, by stirring the 
water with or against the hands of a watch. 

287. Before I conclude this section, I would impress on seamen 
the importance of obtaining ^ooi barometers andsimpiesometers ; and 
these cost but little more than bad ones; and the utility of comparing 
them with any known good ones at any ports they may arrive at, as for 
instance with those at public establishments, &c. It is not requisite 
that this should be done with all the accuracy of comparisons for alti* 
tudes with standard instruments, but it is highly useful to know what 
the error of a barometer is when we come to compare with other ship's 
barometers, and when we wish to use it in assisting our judgment in 
forming an estimate of our distance from the centre of a Cyclone. 

The following note is from my former work on this subject, 

" I have little donbt that the oil in the common simpiesometeniB affected hj light, 
and becomes yiscid when exposed to it Messrs. Tbouohton and Sms, at mj sug- 
gestion, have mano&ctared a ' Tropical Tempest Simpiesometer/ of which die tw(^ 
principal improvements are, a door to keep the light fiom the oil, except when ob- 
serving, and a tube of snch a length, that it will allow of the great depression (to 
26 or 27 inches) which sometimes occurs, with a temperature of 76 or 80^ in tropical 
hurricanes, without any risk of the gas escaping. See Jour. As. Soc. Beng. VoL XIL" 

Learning after this note was published, that the house of Abds and 
Co. of Edinburgh still existed, (T had been told that Mr. Adie who 
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Snt inrented the timpiesameter was no more,) I wrote to tbem, sod 
in their leplf they infonn me, that they had found o3 to thicken, and 
no* use an add -, as also that thej had made their tubee long enough 
to act aafely at a temperature of 120° and 27 inches, but should now 
make them long enough for a pressure of 26 inches. The improre- 
iMnt in both sorts of the instruments will be thus accomplished. 

288. BiBE or TED Basokktkb befobb GrcLOings. Colonel Biu, 
p. 61S, explains this as follows : and &om what we have just said of 
itBMMpheric waves, it D\aj be eosil; supposed that aomething of the 
kind suggested does take place. 

' A progrcaiiTe whirlwind of great extent, migbt hare the effect of smBting the 
■ul itmo^beric emrent, and of heaping it np to a anffldent extent on iMe ride ot 
b Ann, w u to ofiect the banxneler, bj iDcreanng the BtnuMpheric pnesaie ; 
■Uit OQ the oppodte ride of die lame wbirlwind, the stmogpherie pr«Miii«, be;oiid 
falintof the Btorm, might be fbnnd to be aomeirh&t leaa thin ordinarj." 

"nabOowicg diagram is intended to render lldi explsaatton mofe easy . The 
anUt ig iniaided to rqireaent an exteoded storm in high latitodeei and the parallel 
Em Ihe prevuBng westerlj atmoapheric correnL" 
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« The same figure may also serre to explain idiy prpgressive rovolying ttomisa: 
often preceded by calms; and why a rise in the barometer may sometimes pieoec 
the setting in of a storm.** 

In his new work Cobnel Beid gives an interesting instance of tis 
and of the precursor swell| being that of the Medway Steamer 
which he was a passenger, which vessel experienced fine weather ^ 
the eastern side of the Atlantic, but a long low swell coming frc3 
the N. W. prevailed* being at first westerly, then increasing and coi 
ing nearly from the North, on the 1st October, in Lat. 46^ IM 
Long. \4?'yf. This swell was proceeding from a Cyclone raging a 
the western side of the Atlantic. 

<* And two barometen on board the Medway rote half an inch above tl^eir wa0 
level, the weather at the place of the Steamer being fine, affinding an additkxitf 
proof that the atmospheric pressure is augmented jnst beyond the limit of whirhiiDP 
storms." 

289. Oscillations 09 thb Babometbe jlnd SixpiBSoiiixn. 
Another peculiarity of the barometer and simpiesometer which un- 
doubtedly often occurs, is their ** Oscillation" (rising and filling withic 
a short space of time) before and during a Cyclone. In one case in fl 
Tyfoon-Cydone, in the China Se^ in October, 184iO, in which tiii 
transport Chlconda with 800 troops on board foundered,* the simpiee 
someter was observed in another ship, which avoided it, to oscillate fbi 
24 hours before the Cyclone ; and in several other instances also w 
has been observed, as well as the barometer, to fluctuate very remarkc 
bly on the approach of a Cyclone. 

290. The vibration of the Mercury in the Barometer during Q^ 
clones is, I think, first noticed in 1703 by Mr. Eras. Hauksbeb, w^ 
mentions it (Phil. Trans. Vol. XXIV. p. 1629) as occurring in t^ 
Great Storm of that year, and some experiments were performed 
Gresham College in support of a theory to account for it. 

291. In a report from the officeof the OapUaine du Fort (Maatri 
Attendant) of Pondicherry, giving an account of the severe CydcpJ 
of October, 1842, (Eighth Memoir, Jour. As. Soc. of Bengal, VoLXIll 
of which the centre passed over that place, and five or six shij 
foundered near the coast, it is said that '*fix>m 2 to 5 in the aftai 

* Fourth Memoir, Jour. As. Soc Beug. Vol. IX. 
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noon, in the most Tiolent part of the storm, the oaeUlaiioM of the 
merewry in the harometerwere to apparent, that it roee and fill instan- 
ianeonely two or three linee, as though eomebody had shaJcen the haro- 
wufiery The calm took place between 5 and 6 p. i&. 

TheflaetnationB of the water barometer at the Itoyal Society's 
Sooma are described by Professors Daniell and Bablow as resem- 
bling, on the approach of and dnring bad weather, '' the breathings of 
some huge animal.'* They amounted in one instance to 0.28, while 
those of the m^xmrial barometer at the same time were only 0.02. 

292. Kasmtz {Meteorology^ p. 816) says, speaking of the baro- 
meter daring tempests, 

^ HieM dianges (of air) ar6 rarely brought aboat withont agitation : tho dr mores 
^vHh ydodty, and tempests are the result. The barometer oiciUates and falls rapidly 
SBd BMB again in the same manner. These characteristic oscillations are made at 
short interyals, they are irregular and should be regarded as a consequence of the 
wio qnaKty of pressure that gives rise to the tempest. What we have said concern- 
in^ irindfl, fiilly confirms this opinion; contained tempests (for I am not speaking of 
^ho e o wfaidi last merely for a few minutes) are ahnott dlwayt preceded by great bo- 
^^'^ ■xfrfc oeoiUatians which at U were announce their approach.*' 

298. Colonel *Beii), p. 447, speaking of the Barbadoes Cyclone of 
1889, says— 

** During the hardest part of the gale seroral person? observed remarkable oscilla- 
^*oci8 of the mercuiy in the tubes of their barometers." . 

In the log of the Sophia Beidy p. 89 of Colonel Beid's work, is 
'^oted, at the approach of a Cydene in the Gulf Stream, 

4 

** Mscmy much agitated, and inclined to fall." 
294. Mr. Thom, p. 184, says — 

^ It has been observed that the mercuiy in the taheia in eerUnn parte qf the atorm 
*^*l»)ect to sudden oscillations within the epaico of a few minutes^ or even a continued 
'^^^^tioD upward and downward is said to have taken place. As this occurs near the 
^^ agin of the calm, or where the atmosphere begins to ascend in sudden and spiral 
S^^ats into the focal current at the point of minimum pressure, it is not at variance 
^*^ the principle of a regular gradation in the descent and rise of the barometer.*** 

* We may note here that the up-current, as it is termed by Mr. £|pt, is in this 
asBomed as a fact; but no evidence has as yet been produced to shew that it 
I; and Mt.Bbdfield's theory accounts equally well for the M of the barome- 
^- See pp. 18, 20, and 23S. * 
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' 296. In my Third Memoir, (Jour. As. Soc. Beng. Vol. IX.^ 
the log of the brig Reak, Captain Smoult, which Yessel was zb 
foundering in a Cyclone in the Bay of Bengal in April-May, 1840, 
is noted as the yesael approached the storm, and when the wind 
marked as '' strong bre(3ze and threatening weather," ** barometer t 
brating very much,^^ The vessel was at this time at about 240 milt 
from the centre of the Cyclone, and I have estimated that the yei{ 
of the circle may have extended to within about 180 miles of b 
position at 1 p. h., when this remark was made. The entire fidl 
.Captain Shovlt's Barometer was from 29.80 to 27.25. 

In my Seventh Memoir (Jour. As. Soc. Beng. Vol. XI.) in t1 
Calcutta hurricane of June, 1842, Mr. Willis* note from Gburdi 
Beach, 5 miles W. S. W. of Calcutta, speaking of the simpiesometc 
says, and this at the approach of the centre : Simpieeometer, '^ breai 
ing as it were, or fluctuating with the blasts.** 

In the October Cyclone of 1848, in the Bay of Bengal, this vibi 
tion of both the Barometer and Simpiesometeri was particularly i 
marked on board the Sarham* The Barometer (a first-rate insti 
ment) was affected for aboufc two days, on one occasion it amonnf 
to 0.4, four-tenths, in three hours, and at 7 a. m. they shook out t& 
for the Barometer had risen to 29.65, but at noon it was again 
29.20, and then rose again before finally falling. 

296. In an extract from the log of the ship Tigris^ which v€ 
was caught in one of the small Tornado-like Cyclones of the ** H 
cane Tract" (see p. 49 § 58) in the Indian Ocean, being in Lat. 
Long. 83^ East, (Track ee upon our Chart), Captain Bobi 
remarks, 

" Wind blowing in tremendoufl squalls from W. S. W. to West, the bai 
rising and falling the tenth of an inch before and after them.^ 

Captain Shaw, of the ship Kilblain, describing a hurricane 
Southern Indian Ocean in 12^ S. and 80® East, says, while 1 
in the severest parfc of the gale, ^' Simpiesometer dancing as 
from 29.10 to 29.20, the oscillations being so quick that it 
remarkable ;*' and he observes, thafc it shortly afterwards beca 
steady, though there was a heavy head sea on, " shewing th 
not the allup*s motion that made the glass vibrate.** 
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297. In M. Febom'b relation of the voyage of Is NahtraliHe and 
Lb Oeographe^ speaking of the winda and hurricanes at the Isle of 
Eranoe> he says that the two most remarkable ones of modem years, 
(he was writing in 1801) were those of December, 1786, and Decem- 
ber, 1789, in which the fall of the barometer exceeded an inch (Eng- 
liBh) ; and in the last storm it is noted that the oscillations extended 
through the space of two lines, (0.178 inches English) and that 
^'Jiaekeeofapdle light were evolved from the twface of the mercwry that 
JUled ie whole vacuum of the tube^* 

298. There is, then, it will be seen, no sort of doubt of the ex- 
istence of this oscillation; and we shaU, I trust, in future have it care- 
fully observed and noted, and the seaman will readily understand how 
this may occur, and that it may be, and probably is, occasioned by the 
pttflsagB of successive waves of air, circular or straight, over the place 
of the instrument, and that these waves may be more or less abrupt, 
And high, and gradual, according to a hundred modifications of the 
tonn above. For him the practical fact is, the important truth that 
the barometer and simpiesometer if "uneasy" announce bad weather 
^ the vicinity. The water barometer before alluded to shewed the 
^fleets of every successive gust of wind, which was in fact a wave of 

passing over the spot.f 



'^ H. Fbbox was a first-rate naturalist and observer, and his name stands so high 
^'^^ we may sappose he did not set down this yeiy remarkable phsenomenon without 
^'^ satisfying himself by careful inquiry, that it had been observed and registered 
^ thA time by more than one person. In Db Lug's " Reeherehet sur les Mbdifica- 
^^'^nt de FAtmotpkire,*' VoL L a considerable section is devoted to the consideration 
^ kminoufl Barometers, which scientific men now agree with him as considering to 
^ an electric phenomenon. But this term is applied to those Barometers in which a 
I^^^ phosphoric light is produced by suddenly tilting them, so as to fill up the vacuum 
by ^ mercnxy-, but it is evident that the light described by Pbbon was not so pro- 
^^>ced, miless indeed we sappose the vibrations to be fiur more extensive and violent 
^'^^a }ie describes them. 

'f' If a syphon with a barometrical vacuum was fixed in the side of a diving-bell, 

ooter branch being left open and the bend filled with mercury, the rise of the 

in the inner branch would measure, proportionally, the depth to which the 

^^^^^ing-bell sunk, and the pressure {i.e, weight) of water upon it If a wave passed 

^^f^^ ^ qiol the mercury would rise for a moment and sink again, and so on 8uc- 

^^•■iidy as each wave passed. This is die oscillation of our barometers and sim- 
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299. Another sign of an appvoaclmig flifi in the larometeri if not 
of a Cyclone, which I hare noted^ ii that it 4oe% not rise at the wnal 
barometric tide hours, but remains stationttry. When \3oiA occurs, 
there can be no doubt tiiat wme disturbance Is gokig on somewhere, 
and the barometer and situpiesometer should be carefully watched. 

This indicatiooi has in many instances nnce it was first published 
by me, in 1844, been found of notable advantage as a warning sign, 
affording thus some hours more for preparation against a Oylone. 

800. During a ttorm, the most careless seaman, I presume, looks 
oftepi at his barometer, and few if any require to be told that while it 
continues low, more bad weather must be looked for, and 4M$ 09m ^ 
thetf haveffone through all thephasee of one Cgohme^ and their bovo- ~ 
meter has fallen at its onset, remained yery low during its fbiy and 
the calm of the centre, and has gradually risen agaili a Utile; «txll| 
low square sail* should not be made, for it is possible that there is 
another Cyclone dose upon the one which has past. 

801. This case of sucoesdive Cyclones following one upon the other, 
has occurred in/epeated instances in both the East and West Indies, 
and off the coast of North America; eras inthecaseof theCKnMfeN*^ ^ 
Cyclone of 1809, as traced by Colonel fixin, the track being a carved^ 
one, the ships — in that case a fleet of them— after falling out <yf IAmbb 
storm circle on one side, ran again into it in a day or two afberwariln ■, 
when it had curved back and again crossed their route homeward ; 
their barometera were always low in the intenral : see p. 96 to 100, 
what has been said on these yarious kinds of Cydones. In all 
cases it is clear, that while the barometer and simpiesometer have m 
risen to their average height, and all other appearances have n^- 
become favourable, the seaman should still be on his guard. I 
here '^ all other appearaneea^^^ because we may suppose a case in w1 
if two Cyclones approach each other at a wide wigle, as was 
the case in the Oolconda^e Cyclone before quoted, there might b' 
position in which for a time, and before the borders of the two w« 
in contact, the barometer might be driven up, f . e. the two atmosph^?'^^ 

picsometers, which measures the depth and wares of air in the oeean <\f air^ ^ 
which we live, as the fish do in theirs of water. 
* And, if not absolutely necessary, no square sail should be set. 
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waves might produce a conBiderat)le lise, though in such a case the 
weather would, as fS&r as we can judge, be still gloomy and threaten- 
ing enough • "We have as yet no exact account of any vessel's baro- 
meter and simpiesometer between two following or parallel Cyclones, 
though such cases must doubtless frequently have occurred. A good 
account of this kind, with careful barometrical observations, would be 
very valuable. 

302. The ship Miza, Captain McCabtht, whose able report is 
given at length in my Ninth Memoir, (Jour. As. Soc. Beng. Vol. 
XII.) appeargf to have been a little after midnight on the 2nd and 
3rd Oct. 1842, off the Sand- Heads, not far from the point where two 
parallel storms were passing to the North and South of her, and one 
of them was a furious and almost destructive storm to her. Her log 
states that about this time M barometer fell very suddenly since mid- 
night from 29.30. to 28.30 ! the simpiesometer (which before is marked 
at 29.22) to 28.22 !" 

303. BiSE OF THE Babombteb akd Simpiesometsb before the 
BTBBKeTH OF THE Ctclo^s IS ovEB. Seamen are well aware of, 
and anidously look for this beautiful indication, which is often, and 
truly to them a rainbow of hope in the depth of their distress. Mr. 
£iDFiELD accounts for it by supposing that, as the lower part of the 
whirling cylinder (disk ?) of the Cyclone, meets with resistance at the 
Borface of the earth, it cannot advance so fast as the upper part, and 
thus the cylinder is not a truly perpendicular one, but more or less 
inclined in the direction of the track, just as we often see the cloud 
of a water-spout move on above, and the spout itself remain seemingly 
stationary below, so as to become sloping or curved. By means of the 
Uttle experiment with the glass tumbler, described at p. 233, we can 
easily understand this, if we suppose the glass a little inclined over, 

* As will be suhsequentlj shewn, this case of a high Barometer with gloomy 
threateruDg weather on the approach of a. Cyclone may also occur where the track 
of the Cyclone crosses the Monsoon or Trade wind. 

f I speak with caution here, because though the Eliza*s place is well ascertahied, 
the position of the centres of the parallel Cyclones is not so exactly determined at 
this time as to enable me to speak with certainty. Nevertheless, this instance is the 
nearest example we have, and I will not therefore, omit it. 



242 Early Sue oflBarometer. [Fart V. § 805. 

and that the Yortex was to remaiii at the centres above and below ; 
for that part of it above will then have a less column (of water in the 
gla8s> and of air in the case of the Cjclane), between it and the pa[>er, 
than that below, which is really the centre of the supposed Cyclone, 
as raging at the surface of the ocean, and the augmented column is an 
addition of weighty which consequently causes the rise of the mercury. 

804. In the Nautical Magazine for 1841, p. 726, in remarks on 
the winds and weather off the West Coast of Australia, already quoted, 
(p. 50) by Commander Wickhah;, of H. M. S. Beagle^it is remarked 
that, in two Cyclones which occurred between St. Paul's and Amster- 
dam, and Swan Eiver, though of equal strength and duration, and 
both attended with heavy rain, the barometer in that '* from the N. 
W." (it was N. N. W., veering to the Westward), fell nearly 6-lOthi 
of an inch, while in that, "&om the South Eastward*' (which appean 
not to have veered at all, as nothing is said of it), it only fell OiS$ 
and this appeared very unaccountable.* The solution of the di£^ 
culty will appear simple if the Horn Card be moved over the spot 
which, (approximately only, for I have not been able to obtain thi 
exact position for these Cyclones,) I have marked on Chart II. ; for i 
will at once be seen that, if the card be moved so as to take tin 
N. N. W., and gradually the West vmid-point over the spot^ thi 
places the ship hefore the track of the Cyclone while the centre passo 
close to the South of her ; but with the South Eastern gale, ahe ii 
behind it, and thus the fisdl is fS&r lees considerable. I have litth 
doubt that many of the barometric anomalies of gales from differeoi 
quarters, causing different degrees of fall, will eventually be explained 
in this way. 

805. The Baboiletsb as a measuses of the pistakoe of SHiFi 
FROM THE OEKTBES. This qucstiou IS Hot an easy one ; nor do I flat- 
ter myself we shall completely resolve it. Nevertheless, its mere ex- 
amination may throw much light on the mechanism of storms, and an} 
guide, under due caution, is highly desirable to the mariner. I an 
theretbre desirous, not so much of setting* my own views forward, ai 
of directing the attention of sailors and of residentt on shore, whom 

* The gales are quoted to shew their different effects upon the barometer beini 
from " opposite quiirtcrs,'* and such they seemed to be at the time. 
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vbiervations are the mast valuable for the solution of it,* to this infi- 
nitely important problem in oar science. 

This question, briefty stated, is this — *^ Assuming the nearly circular 
figure ; the rotatory and progressive motions of Cyclones ; and that 
some of them are, at times, stationary; and that there is a point of 
veering or a calm space, which we may call their centre — and all this 
is tolerably certain ; can the fall of the barometer be made an approx- 
imate measuref of the distance of that centre from us? or of its rate 
cf approach to a ship or a station on shore f andean it he used as such, 
both within and without the tropics f* 

806. I have suggested this question since 184s5, (in the first Edi- 
tion of the Horn Book of Storms for the Indian and China Sea, p. ll), 
and it had indeed engaged my attention since 1842, when I exhibited 
to the Asiatic Society of Bengal, at one of its meetings, a large Baro- 
metrical Chart of the curve formed in the storm of June of that year, 
which is the subject of my VII. Memoir in its Journal. Mr. Thom, 
whose work was published in 1845, had also taken up this question 
without having seen my work ; and he has given a plate of the range 
of the barometer during hurricanes, and a diagram on his chart of the 
approximate distances from the centre, by barometer, for the Cyclones 

• 

of the Southern Indian Ocean. The fall in a given time he has not 
adverted to in the text, considering, probably, that time, and distance 
from the centre, must vary according to the rate of the Cyclone's tra- 
velling and distance. In the following remarks, I shall endeavour 
always to distinguish his views from my own, should they meet. 'I think 
the difference between, our theories is, that he inclines to suppose the 
absolute (entire) fall as the best guide, and I prefer the rate of fall, 
though I would not neglect the entire amount, particularly where 
sudden. 

807. And first, it is evident that there are very great differences 
in the fall of the barometer in various storms,^ though they may all 

* On account of their observing in fixed positions, and much more at leisure than 
Milan can be at sea ; at least nntil we have ressels sent out for the purpose of inves- 
tigating storms. 

t For the plain seaman : ** approximate measure " is a measure approaching fo^ 
and Qtually not for from a correct one. 

X In one case (Sixth Memoir, " Storms of the China Sea," Jour. As. Soc. lienor. 

B 2 
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be true CjcloneSy and this in the same seas ; so that the absolute 
(total) fall of the barometer, say of one, two, or even more tenths maj 
greatly mislead us, if we trust to that alone; for we maybe sup. 
posing that " as the barometer has only fallen three-quarters, or one- 
tenth, that is not so very much (from a height say of 29.80)" taking 
here no account of the time in which thiefall has occurred ; whereas 
with a fall of one or two-tenths in a short time, we may be really 
dose upon the dangerous centre, or a hurricane may be rapidly coming 
close down upon us. The seaman will clearly understand this by the 
consideration of the plate, and what will be said of it. 

808. Let us first consider our data, and the amount of their cer- 
tainty or uncertainty, with reference to our problem. I allow that 
the barometer is one which, if not correctly ' set,'* as it is phrased 
by sailors, is tolerably sensitive and acting well. The questions then 
are — 

I. As TO THE Cyclones thsmselyes. 

Mret, Cyclones being in themselves of different intensities 
(strengths), i. e. causing the barometer to fall more or less at their 
centres, as seen in the plate ; one Cyclone causing a total fall of one 
inch, and another of two and a half, or even more. 

Secondly, Cyclones being of the same or of different extent^uov^ 
being 100 and another 400 miles in diameter, but both occaaiomng 
the same total amount of fall at the centre — say of one inch. 

Vol. XL) there is a remarkable instance of a furious Tyfbon-Cyclone, in wfaidh the 
barometer of the ship Ariel gave no warning, being at 30.10, falling to 29.80, lafi 
rising to 30.26, with Tyfoon blowing as hard as ever, and at noon it was 30.90. I 
ascertained from the then chief officer of the ship, who subseqncntly oomnuuDded 
her, that the barometer was a good one, and had always acted well. I traced, how- 
ever, two storms (bracks XXV. on Chart No. IV.), one coming from the N. E^ and 
the other from E. S. E., and a heavy Monsoon from N. E. blowing in fit>m die Pa- 
cific at the same time, and it is to this that I attribute this remarkable instance. Ib 
the Buccleugh*t Cyclone also (Track n on Chart II.) the barometer fell only 0.H 
but the timpiesometer 0.82. The Ariel had no simpiesometer. Mr. TnoM (p. 177), 
who had not seen my Memoir, thought that " there is no well authenticated cart 
of this kind on record," but I consider the ArieFs as one, and it is highly ioaow- 
tive. 

• Set, i, e. the Zero point, or level of the mercury in the cistem or bag, too high 
or too low. 
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^Mrdly. Cyclones of the same extent and intenBity, but trayelling 
"with greater or less rapidity. 

H. As TO ouB Obsebyatioits. 

JRnt. The previous height of the barometer. 

JSeeondly. The ttme it takes for a given M. 

Thirdly, The change of the observer's position if at sea, and 
^epedallj if running or scudding. 

liVe have thus in. the storm itself to consider— 1, Intensity ; 2, Size • 
and 8, Bate of travelling. 

And in our observations— 1, Amount of the fall ; 2, Time in which 
the fidl occura ; and 3, Change of position. 

It is clear that all these may replace each other, and that therefore 
they must all be taken into account. On shore, as there is no change 
of position, that element does not interfere with our estimate. 

809, Let us now consider the first of these conditions, the different 
izii;eiigitie8 of the Cyclones themselves — of course as shewn by the 
Sx^ater total depressions (falls) of the barometer, which we suppose 
'^•^ always occurred also where the wind has been of. the greatest 
■trength. In truth, we have no sort of measurement of the wind's 
■toength in tropical hurricanes, and only judge that the most violent 
^vi&d has occurred with the greatest fall of the barometer^ from its 
extraordinary and often incredible effects. It would appear, more- 
^^er, that where these great falls occur, they usually take place in 
"etoaikably short intervals of time. 

310. In this question of the intensity of Cyclones, as indicated by 
^ fidl of the barometer in a given time, it id clear that we must take 
^ Btsadards only such observations as have been made on shore, and 
>gain of these only such as have been made when the centre has passed 
over tibe spot are really efficient ones to our purpose ; because in all 
<Aen, the distance at which the centre passed from the place of ob- 
Nmtion is in some degree uncertain, and thus such cases can only 
be used to test the accuracy of any rule which we may deduce. The 
oieervations made by ships at sea, however valuable in themselves 
and for their own purposes, are also out of the question for this part 
of our research, except also as testing the value of our rules or esti- 
mates ; for even where the centre has reached the ship, all the obser- 
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yatians n^ust, it is dear, be heights of the barometer in differmtjilU 
in the area of the storm. 

811. The instances in which the barometer has been aeeiUEii 
registered in places where the centre of the Cyclone has pasiai < 
the spot — and as just shewn, it is only these which will give iM.tei 
worthy data— are very few. They are laid down in the anneidl 
rometrical Chart, and 1 shall presently describe the prindplt v 
which it is constructed. 



The Plate thus comprises, — 

I. Madras Hurricane • 

II. Mauritius 

III. Calcutta 



1836, 
1836, 
1842, 



IV. St. Thomas', West Indies, 1887, 



V. Duke, of York, Kedgeree, j 
mouth of the Hooghly, j[ 

yi. HQvannah 

VII. Madras . • • • 



1883, 

1846, 
1841, 



Authority. 
Observatory reccrdi* . 
CoIs.Llotd LftwxB»lil 

H. PinJDIKGTOMi 7tj|lj 

moir, Jour. At* I 

Beng. Vol. VH. 

Professor DoYS,inIW 

of Scientific Meiim 

Mr. Jahbb PniirapPf J^ 

As. Soc. Beng. YoL J 

Bkid, p. 291. 

Bermuda Boyal GbM»l|l 

Observatory Bepois^ . 

Memoir, Jour. Aiu I 

Beng. Vol. VEL 

812 The principle on which the diagram is constructed ia, to tl 

without reference to the hour of the day or night at which it 000 

the lowest point of the barometrical depression in a Cydone, •■ 

CiNTBJB or axis of that storm. This is placed on the double^ era 

lines in the middle, and the fall and rise, and the time in whidi tl 

occur, are shewn on a scale of hours below, and of inches to tiie li 

and left. We have thus the Cydones brought together and jrili 

upon each other, as it were, for comparison, under exactly equal i 

ditions a9 to time, and as to the fall of the mercury in that time. ' 

Bcale of miles above vnll be explained. 

818. And we are immediately struck with the fact that then 
evidently two distinct classes of Cydones, in one of which the fall 
rise are more or less gradual, forming an easy curve, while in 
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rs it forms not so much a curve, but almost an angle,* or rather 
Igures called bj opticians caustic curves, and in these last Cj- 
M the fidl has been excessive and the fury of the tempest far 
(nd the average of such visitations. We may thus divide the 
ns into a first and second class ; the first class being those of the 
ktest (excessive) and sudden falls near the centre. 
Iiflre is also evidently another peculiarity, u e, that all the rapid 
> of the fall seems to begin at from three to six hours before the 
lage of the ceatoe, and that- before that time, the fall even of the 
9bt Cyclones is comparatively gradual, and in fact approaches 
dy to the second class. 

14. The following table explains itself by its title. It is calcu- 
1 to the nearest third decimal from the authorities given, and 
aged like the plate, of which it is in fact the measurement at the 
nent hours. 

J an hundredth of an inch may be worth notice in these calcula- 
B and estimates, and as this is easily missed in the measurement 
lie drawing, the copying of the plate, or the shrinking of the 
V after the impression, I have extracted and calculated this table 
1 ttie registers of the storms, calculating to the nearest decimal 
le the distance in time from the centre does not fall exactly at 
hour of observation ; and where the calm centre has lasted for 
inarked epoch of time, as we see it notably has in the plate, tak- 
fke middle of that interval of time as the central instant. The 
li 2A«» 3i^., 4&., 6h. and lih. signifying the total fSsdl in that space 
ime hefofe the passage of the centre ; and the column of rate, that 
tihe rate of fall per hour, in the interval given at the heading tmly^ 
inot the total mean fall. 

The two kinds of curves are oomparod by Frofessor Do vb, of whose Memoir I 
Bcidj access to brief abstracts, to deep ravines with prodpitous sides, and to ex- 
ivevall^s with gentle declivities. 
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315. If we look at the mean fall for the two honra befpre the 
itre, (or from || to 2h. towards the left hand, in the Plate) in the 
'dones of the' first class, Y., YI. and YII., we shall find it to be as 
ich as 1.529 for the whole two hours, or 0.763 per hour, while 
oee of the second class give but 0.201 for these two hours, or 0.100 
ft hour ! 

Again, at 3 hours from the centre we have. 

Total fall. Mean rate per hour. 

First Class, ' 2.090 0.697 

Second Class, 0.350 0.116 

And at from two to four hours from the centre it is, 

Total fall. Mean rate per hour. 

First Class, 0.523 0.261 

Second Class, 0.284 0.142 

It is evident then that, taking into account alsQ the differences of 
tes of travelling,* which might occur in Cyclones of exactly the same 
tensity, these two classes are, at least towards their centre, so dif- 
■ent, that no common rule can apply to them. 

316. The examples of the plate and tables are, as I have already 
ticed, necessarily from registries of Cyclones on shore, but there is 
io no doubt in my mind that this distinction, of the sudden and 
oessive falls near the centres, which constitutes our two classes, 
ists also at sea, where in those Cyclones from which ships have but 
ttdy escaped from the centre, we usually find this kind of fall. As 
stances of this, I may quote the following : 

The H. C War Steamer Pluto, in the China Sea — nearly foundered 
see pp. 57, 106, 157)— Bar. fell in all from 29.90 to 27.55 or 2.35 ins. 
tid in the last three hours about 1.25 of this fall occurred while 
teaming and drifting into the eentre. 

The transport Briton in the Cyclone in the Andaman Sea, in which 
rith the JRunnimede, she was lost on the Andaman Islands, (see pp. 

* We do not know what the rates of travelling of any of these Cyclones were, ex- 
*pt Na in. It is possible that the more rapid falls of some may have been occa- 
ioned by their quick approach, but the two classes seem essentially different in so 
OBiny respects that I treat them as such, at least up to four hours, counting from the 
eeotre. 



i 



250 Memarkt on the Plate and Table. [Part V. § 81S. 

56, 110) appears to have had a fiill of about 1-0 inch or more of her 
Bimpieeometer within the three hours of her being at the centre^ and 
of about 2.80 ins, in all ; and in this storm the force of the wind was 
so terrific that it was tearing up the front of the poop in both ships ! 

The ship London in the Bay of Bengal, quoted hj Colonel Beib, 
p. 291, from the Journal of the Asiatic Society of Bengal, had a fall 
from 29.70 to 27.80 or 1.90, of which one inch took place within the 
last four hours. 

More instances may be adduced, but these will be quite sufficient to 
shew that the peculiarity of an excessive fall in about three hours, (of 
time or distance,) preceding the passage of the centre, takes place at 
sea, as on shore, with the Cyclones of one peculiar class. 

317. But we may also say that, generally speaking, tiie seaman, 
fortunately, does not require, or very rarely so, to know what we are 
now discussing ; for when once so far involved in the Cyclone as to be 
within four hours (of time) of its centre reaching him ; or at £rom50 
to 60 miles, allowing it an average rate, he has probably but littte 
choice of mancBuvreing left him. 

What he wants is, a rule to serve him as some sort of a guide at 
the approach and beginning of the storm, when his plan of manage^ 
ment, as explained at p. 126, may depend on his estimate of the dis^ 
tance of the centre from him. We shall now see that, at greater 
distances, the fall for both classes of Cyclones is so nearly the same^ 
that we may, so fir aa our present knowledge extends^ deduce some 
useful hints at least from the barometer in this respect ; if we cannot 
fairly and safely trust entirely to it or call it a i»«0«tfr^ of the distance 
frcHu the centre. 

318. Por it is evident both from the plate and table, that, at from 
6A. to Zh, from the centre, we have a mean fiill, 

For the First dass of, .... 0.095 per hour. 
For the Second dass of, ... • 0.147 

The mean of these two being • . 0.121 

and with the exception of the Madras storm of 1841, No. lY., this 
mean is near enough to each separate instance, to guide us, and to 
admit of its adoption for our purpose. 
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At from 6&. to 9A. distance from the centre, the means are — 

First Class, 0.063 One instance only. 

Second Class, 0.079 

Mean of this, 0.071 

At from 6A. to 12&. distance from the centre, the means are— 

First Class, 0.077 per hour. 

Second Class, 0.043 „ 

And the mean of these is . • . 0.060 

But as we have only one registry for the storms of the first class, 
we shall perhaps be safe in taking 0.050 as a mean fall for this interval. 

819. So fSar then as to the mean fall in time ; but the sailor re- 
quires this in distance for his purposes, and we have seen (p. 245) that 
time and distance can replace each other according to the rate of the 
Cyclone's travelling. "We can only then aflBx an arbitrary distance,* 
and then try how far our rules would have shewn correct results in 
actual cases, where we have the rate of fSsdl for any fair average of 
hours, and can calculate nearly enough for all practical purposes the 
actual distance of the centre from the ship. The seaman will clearly 
understand, I hope, that what I mean to express here is, that whfle it 
tnay be at least worth his masts to him to know if he is at 200, 150, 
or 100 miles distance from the centre ; it is of little or no use, generally, 
for him to know if he is at 50 or 80 miles from it ; for he has probably 
room, time, and weather to mancBUvre in the first case, and in the 
latter has little or none of these, and must therefore confine his care 
to getting out of the way of the centre, or allowing it to pass with the 
fewest chances of damage to his ship. When the centre is within 50 
miles (or say three hours) of him, the Cyclone is pretty nearly master. 
What human skill can accomplish must be done before that time. 

320. The scale then which, after much consideration, I have found 
the nearest to the probable truth, is that marked in miles on the upper 
part of the plate, though this is to be considered as by no means strictly 
a limit ; for as regards limits, I repeat that it may possibly be found in 

* I do not do this by mere guess, bat after much consideration, and all the cal- 
eolatioo whidi the imperfect elements afibrd of about what the distances have really 
been at the times, aawili be sobaeqaentiy shewnin a table. 
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the end that there are no strict ones at all ; and that even theyarioui 
extremes may be wider apart than the following table will indicate— 

An average fall of the Shetbs the distance of 
Barometer per hour the Centre from the Remarks* 

of ship to be in miles 

FROM TO PBOM TO 

0.020 . . . 0.060 250 , , ,. 150 on,^ *w«i ^««m. 

0.060 . . . 0.080 150 .. . 100 of^e Ri^^ 

0.080 . . . 0.120 100 .. . 80 heights is i^lace 

0.120 , . . 0.150 80 . . . 50 byaciphcr.^ . 

I have not set down any thing for the centre division of our table 

f . e, from the centre to 3^. before its passage, for it will be seen thai 

the rate of fall per hour doubles after the Cyclone has fairly begun 

and lasted six hours ; and that then (from Sh to || or firom nine houn 

after the commencement up to the centre), it may either continue to 

fall at the same rate of about 0.1 per hour or a little more, or that iti 

rate of fall per hour may be, if it should be a Cyclone of the first class. 

as 100 to 4i00, when compared with that of the former three hours 

or in other words, that it will now begin to fall^ur times as fast, or 

0.40 per hour If We have plenty of instances of this, and even of a fal 

of more than 0.5 or 0.75 (half or three-quarters of an inch)in the houa 

I doubt not that this peculiarity will fully account to the seaman torn 

aAd I hope put him well on his guard against, cases of sudden fall^ 

which if they occur at the beginning of Cyclones, as they sometim-* 

do, are warning enough of course ; but which may also advise him 

his too near approach to danger of such imminence, that we may 

least say that no ship can hope to escape from it with her mass 

* For we must always bear in mind errors of observers and instruments, and ' 
cept perhaps in Observatory registers, allow something for weather in which d 
windows and roofs arc shaking hard to fly out of their iramcs. I trust also that 
the seaman and the scientific reader will make large allowances for the cxc 
scantiness of our materials. If we had seventy sets of averages in lieu of only 
w^ might see our way clearly at once ; and indeed, I have at times felt doubtful 
was not yet too soon to pnblish this'investigation, but have been led to do 8o,by^ 
hope that the sailor may be doubly served by it ; for it may perhaps assist him, • 
it will no doubt obtain for us more materials — and perhaps better workmen 
them than myself ! 

t The plain seaman must be very careful in reading all this to pay attention to 
values of the decimals, aad not confound the tenths with the hundreds. 
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fitaxiding ; and he should in such cases have the axes upon deck : a 
prooaution too often neglected by young commanders and officers, who 
ipt to suppose that precaution indicates fear— and they or^ some- 
afraid of being thought afraid of the storm, 
will be remembered also, that it is quite impossible by any pro- 
rates of fall to estimate, when so near the centre, which of the 
of storms we have to deal with ; and I repeat that what we 
to do with our ship must all be done before this time. 
821. But before applying this rule we must recollect that there are 
circumstances to which attention is to be paid, and the best 
I>ic"^e«epts I can at present give for the application of it are the follow- 
'• If I make these minute, and encumber them as some may think 
*' considerations,*' it is because I will not set down any thing as 
dtiye which is not so, or on which the smaUest doubt may remain ; 
because I should much regret that any one should be led to sup*> 
i, for want of explanation, that he had an infallible Law, when he 
^21^ only an empirical rule.* 

3. The barometer at the approach of bad weather, should be ob- 
carefully every hour, and especially at night. If every ^^hour 
much the better : and it should be entered immediately on the log. 
2. At the end of every two or three hours, the rate of fall per 

\ should be carefully averaged to the nearest decimal. 
8. It should then be considered, if the barometer has not risen at 
'^l^Q usual times of its tides,t or if the interval of the falling tide, or 
period of it has formed a part of the time elapsed, or if it should 
this interval have risen. In both cases an allowance should be made 
this at the onset of a storm ; for or against, as may be. Thus : 
From IL p. M. to 2 A. M., are 3 hours. 
Total faU of barometer^ 0.18 

Which is per hour, , . . . 0.06 

^ut as this is within the falling barometer tide-time, and 
the whole fall is not yet considerable, we may call the 
fall, about, 0.05 

* A role foanded partly on facts and partly on assumptionB. 
t I need not e]q)lain to any sailor, I hope, the tidei of the barometer, and the im- 
portance of noting if any thing affects these. 
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and this sort of allowances is exactly what the sailor makes when 
Working up his log in a tdde's-waj or for a heavy sea. 

4. As the ship's run and the probable bearing of the cenixe ase 
known, and as, if it is one, the average track of the Cjekne maj 
also be known in many places, it should be considered if the sihip has 
•been approaching it or increasing her distance firom it, as this would 
also affect the fall. 

5. The application of our rule depends not only on the fiJl, for 
the last hour for instance, but on the rate of fisdling. Nevertheless, 
the seaman will easily understand, after he has made his best esti- 
mate, that if latterly the barometer has fallen at an increasing rate^ 
he may be farther on (to the right hand or towards the H of the 

. centres) upon the curve than he supposes ;* and the careful man will 
always keep on the safe side, and make that sort of allowance which 
he does for excessive tides or currents in the neighbourhood of danr 
gerous passages. 

6« As will be seen in the Notes to the Table, the vicinity of land 
certainly affects the indications of the barometer, whether the storm 
be supposed to be advancing toward, or coming firom, or passing hf 
it ; and this should always be borne in mind. 

7. The trades and heavy monsoons also appear to affect the state 
of the barometer, at least on that side of the storm circle on whidi 
they blow, whether with or against its track ; but we require more 
data before we can say how and under what circumstances this occurs. 

322. I proceed to shew in the following table, by actual examples 
carefully calculated, what the results of the foregoing rule would have 
given, if it had been used in the storms and on board the ships they 
refer to.f 

The columns of this table require some explanation. 

♦ A common remark in Log Books we know is: " Thebarometer falling very fiwC 
towards Noon"— or towards Midnight, &c. 

t These examples are not selected partially, bnt I have taken every one I could 
meet with which affords the elements necessary, viz., good barometrical observations, 
with the place of the observer and that of the centres of the storms for two dayd, as 
accurately determined as could reasonably be expected. Bnt it is rare to find all 
these present, and the wuut of any one of them debars us firom using tlic instance as 
a fair test. 
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X.* H., in., and lY. explalD themselves, as beiug Number, Date 
of Storm cited, Ship or station, and Authority £rom which the data 
ure taken. 

V. Is the Average rate of fall of the barometer per hour. 

Tl. Shews the Number of hours for which this average has been 
taken. 

VH. Shews the Distance which would be given bj the rule at the 
^ginning and end cfthe time ^ for which the average ia taken : Thus, 
if we refer to the table at p. 248, we shall see that a fall of 0.1 ^one- 
^nth) per hour, gives a distance of 135 miles to 45 miles ; that is, 
that it would indicate at the first hour 135 miles of distance, in two 
hourB 105, and in three 75, and so on, reading the table backwards 
^ it were, or diminishing the estimate of the distance as the fall has 
^ted a longer or shorter time, so as to obtain an approximation to 
the aetufll distance at the time of making the last observation and the 
^^alcuiaticmforit. 

VlIL Mean distance hj rule : is the distance of the centre of the 
*tc>it& at the mean time between the observations quoted. Thus, sup- 
P^^ae observations from Noon to 4 p. ic. give an average fall of 0.080, 
^iB will give a distance of 125 miles at 2 p.m. 

fbis column is necessary, because the fall, for instance, from 3 to 4 

^'^j have been more rapid, or was not observed. If it was observed, 

this would shew that the centre and ship were approaching rapidly, 

^^d the next hour's average toith this one, or that from 3 to 5^ will 

^Qionstrate this. If it was not observed, it is clear that it mag have 

^^^evi more rapid (since, for example, the weather looks more threaten-i 

^ and the squalls are heavier) ; and the careful seaman will then 

suspect directly, that though at 2 p. M. he was at 125 miles distance, 

^ thereabouts from the centre, yet it may be coming fiut upon him, 

^^ the next hour, as before, will shew a much greater fall, and con-* 

^Uently a greatly reduced distance : in a word, the whole time of 

approach of a Cyclone should be a contest between the vigilance 

of tlie seaman and the vagaries of the winds and waves. 

^28. We should also in fairness remark that the want of regular 
faor^iry observations in the instances at sea, place us in an unfair posi- 
^^*^ for testing the accuracy of our rule ; for we must at present 
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take intervals of from 2 to 24 hours, and assume the mean as the 
time of the mean fall, which for 2 hours is well enough ; but if 
we come to 4 or 6 hours, it may much mislead us. Thus we may 
say that — 

From 8 to 9 the fall .is 0.01 or 0.02. 

„ 9 to 10 „ 0.02 or 0.03 

- „ 10 to 11 ,i 0.03 qr 0.04 

„ 11 to 12 „ 0.04 or 0.06 

or something of this sort. 

Now, as above said» if we Have only observed at 8 and 12, we ehaU 
say that the mean fall was 0.025 or 0.038 at 10 a.m. ; but if we look 
at that between 10 and 12, we shall call it 0.035 pr 0.045; and if we 
went on thus to 2 or 4 p.m., we should still be undervaluing the rate 
of falling, and consequently under-estimating our distances. Hence 
we may, especially where the true interval is large, suppose that the 
rule might give a nearer approximation if we had had more obs^ 
vations. 

324. In considering the table also, the seaman will upon reflec- 
tion find it much nearer to correctness in its result than it appears to 
he ! For he must recollect that what he usually does is, probably, to 
look at his barometer, and take the average fall for say 4 hours, and 
then, as 1 have done,* estimate that at 2 hours (the mean time) it 
was at a mean distance. 

But he should bear in mind, that either because the time of the 
usual rise has intervened in the latter part of his observations, or from 
any other cause, the fall has been less than it probably wotlld be ; or 
that the ship in scudding one way and the storm the other to meet 
her, have approached each other with excessive rapidity, and that be 
will in the next — as he may have had in the last hour or two — ^have a 
much greater fall, though this has not been yet observed ; so that 
really the highest distance given by the limits was nearest to the true 
distance of the centre in the early part of the^tveraged hours. Thus 
if from 12 to 4 A. m. we say that the fall has been 0.050 per hour, 
this gives between 250 and 150, or an average of 200 miles at 2 a. h. ; 
but possibly, had the barometer been observed, it would have gi?ea 

* For want of hourly olteervations. 
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m average alao between 12 and 1, or say at 1 a. m., and that from 
to 4 the fall was such as to place the Umits of distance between 100 
id 160. 

Hence, as above said^ our table may be more correct than it at first 
:ht appears, or at all events, with careful observations the rule may 
Te the mariner for all that he requires better than it promises to do. 
^25. I should remark finally on the following table; in reference 
bhe care taken to construct it with fairness, that it has been difficult 
ose the rule in some cases in which i^eaders who are acquainted with 
Memoirs would naturally look for an example : thus, No. III. on 
plate is the curve of the Calcutta Cyclone of 1842, and yet I have 
i given any example from that storm. This is because, as will be 
n in the Memoir, though we have a very good series of barometrical 
nervations at Calcutta, which are moreover my own, yet wo have 
jr the log. of one vessel to settle the position of its centre at noon 
» preceding day— and this may therefore be very uncertain ; added 
which the Cyclone itself was perhaps not fully formed when it 
aed her. 

^26. Another remark that I should make is, that I have mostly 
en the instances at the time the sailor requires them, or that repre- 
ted by the interval between 12h, and Gh. on our plate, and the 
son of this will be evident, by referring to § 318, p. 250, and to 
&ct that (§ 316, p. 249) the rule becomes none at all when the 
itre is too nearly approached. On this last account, also, I have 
3n omitted what are at first sight good examples, but in which, 
m consideration, it will be seen that though the one height of the 
t>meter is given at a proper time for our purpose, and the distance 
the vessel or station is perfectly well ascertained at both, yet the 
It observation for the average is so close to the centre (and seme- 
mes in it), that it would give no fair criterion of the average Ml in 
3 interval, for the reasons already given. 
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KOTEB AND BEMAUKS OK THE FOREaOINO TABLE. 

827. Some of the instances here given appear to contradict the 
rates we have taken as guides. They are howeyer as authentic as 
other instances, and I have set them down as what are called, in re- 
searches on questions of Natural Philosophy, outstanding instances :* 
or instances which for the present do not agree with the rule given, 
but which should be registered if thought correct, as they often leadj 
to new discoveries and laws. I note, in the order in which they arcs 
numbered, these exceptional cases. 

(1.) No. 5. Madras Observatory. The average fall here woula 
give 200 miles of distance, while the centre of the Cyclone was really 
at about 70 miles only. The track of the storm is one coming i=L. 
directly towards tho shore, and the outer verge of it may have been ^ 
£ir influenced by the Pulicat Hills, behind Madras, as to have dii 
nished the fall of the barometer ; and this appears the more probabl 
that in the same Cyclone the result shewn by the Sarah, No. 4, in 
open ocean, though on the extreme verge of the storm, is a very 
one. That by the Byacottah Observatory, No. 6, though complel 
inland and subject there to many irregularities, between the 
chains of the Eastern and Western ghats, is also as fair a result as 
be expected.t 

(2.) These two instances, Futtle RozacJc and John Fleming, 
H and 12, are wholly outstanding ones, but with the exception of *& 
Note at No. 12, explaining that the Fleming* s position was uncerfc-^ 
on that day, I have no reason to doubt that the instance, at leas't^ 
the case of the Futtle Bozack, is a correct one as to data, and tolersil==: 
so as to that vessel's position. 

But this Cyclone was a very remarkable one, for while it was ragJ^^ 
to the South of the Equator, another, which was probably formic* 

♦ HerschcU's Discourse on the Study of Natural Philosophy. 

t The same anomaly occurs in applying our rule to a case on the coast of Ceyl^^ 
in the log of the P. and O. Go's Steamer Hindostan, Captain Moresby, (XTV. Memi 
J. A. S. Bengal, VoL XIV.) in which that vessel steamed tlirough the centre 
Cyclone, coming up finom the E. b. S., and striking the (North and South) shores 
Ceylon. By the average fall of the Jliiulostan's Barometer (within 10 or 15 m5^^ 
of the shore), the distance of the centre would have been at 4 p. m. 1st Docemb^^ 
at 200 miles distance, but it really was not at more than 70 miles irum her. 
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on the 27th, was blowing on the North side of it in about the same 
latitude North, and not far from the same meridian ; and between 
the two, along the Equator, a heavy North Westerly and Westerly 
monsoon was blowing. All these causes together may have influenced 
the barometer so far as to occasion a considerable diminution of its 
usual fall. The Cyclone also was a very slow moving one, and wo do 
not yet know if these almost stationary storms are subject to exactly 
the same laws in this respect as those which have n^oved onwards 
from the first, or gradually acquired their usual progressive rates. 

(3.) These three instances are very instructive, for this Cyclone at 
the time of the observations was forcing its way over the lofty moun- 
tains of Cuba, as its centre crossed that island, to travel up betwocu 
the Bahamas and Florida, and the observations were taken at Key 
West about 118 miles to the loft (Westward) of the track. Its contro 
at noon of the 5th, — ^and our latest averages extend only to 6 a. m. of 
that day, — had but just cleared the North coast of Cuba. The grent 
differences are evidently owing to the irregularities of the pressure, 
and this view derives much corroboration from the fact, that as the 
front of the storm was clearing the island and reaching the ocean, from 
6 A. M. to 11 A. M., there were evidently, tliough the gale was then 
in fiill force, very marked barometrical waves, as follows, viz. — 

6 A.M. 29.402 



7 *' .335 

8 " .418 

9 " .536 

10 " .331 



— .007 
+ .083 
+ .118 

— .205 
+ .051) 



11 « .272 

with, then, a gradual fall to 2 p. m., when the depression was 20.131) 
the lowest. The rise was not subject to these waves, but I do not in 
any case calculate from it. This instance is a full proof, that, as has 
been said, the vicinity of land influences the effect of the storm on 
the baroriieter- The next is also a proof of it. 

(4.) Nos. 16 and 17, H. M; S. Ulnstridns^ lying in Halifax har- 
bonr, during the passage of the great Cuba Cyclone of Oc^^obcr, ISJl. 
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The oenire of this hurricane passed within 180 miles to the East of 
the harbour, at noon on the 7th, on a N. E. track, but the left band 
portions of it were affected doubtless bj the hills of the Nova Scotia 
coast, for the barometer of the TT. 8. brig Pioneer^ No. 15, gave, as 
will be seen, ccHrect approximations on the seaward side of the same 
storm circle. 

(5.) These two instances are also very notable, for between the 
storm and the ship was at first interposed the high lands of Cape 
Breton and If ova Scotia, the ship being at the Northern entrance of 
the G-ut of Ganso, and in the second instance she was running in for 
it. Accordingly we find the following barometric waves marked 
between noon of the 6th and 8 a. ic. of the 7th, when the regular 
fall takes place to 8 p. h. of the 7th (29.19) which was the minimum 
hour. 

Noon 6 ▲. M. 29.68 



8 p. M. — - .75 
8 p. M. — .90 



+ 12 
+ 15 
— 27 



7 A. M. .63 

We may remark also of this, as of so many other instances, that 
had it been a case in which a ship was lying in an open roadstead, or 
bay, and the Captain had desired to put to sea, he would have had by 
the wind and average fall of his barometer, a sufficiently correct notice 
of the bearing and distance of the centre to guide his course in safety, 
so as to do the best he could to avoid the centre, or profit by the gale ; 
which is practically all that we desire. Mr. Eedfield's corrected 
review of the position of the centre, I have noticed in the remarks. 
Our result would by it approach much nearer to exactness. 

(6.) I have noted here that " the ship was to the S. E. and S. of 
the Cyclone in the S. E. trade," because I think it probable that a 
stormy trade or monsoon, rising as they often do to the strength of a 
gale, may influence the barometer so far as, on that side of the Cyclone 
towards which they blow, to diminish the total amount of fall, and 
consequently the average rate of &11 ; so that in such cases we shall 
find the distance given by the rule to be always too large. This 
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instance, moreover, is one giving us only a 24 hours' average with a 
total fall of 0.23, which for anything we know may have occurred with 
the last six or four hours. The rates of fall of the following days are 
however exceedingly small for a vessel so close in with the centre. 
Mr. Thom has given, at p. 181, a table of the barometer of the 
Vellare, which is altogether an exceptional instance from our rule, and 
which, if there be no misprint, is very remarkable ; for it would seem 
that she had, from the Ist to the 4th of the month, a regular fall of 
0.10 in the twenty-four hours while running before the gale, and this 
would give but a rate of fall of 0.004 per hour, though from the 
diagrams she seems to have been at from 120 to 160 miles of distance 
only. This anomaly probably arises in some way from the effect of 
the trade wind, but it is impossible in the present state of our know- 
ledge to do more than conjecture vaguely as to the causes of this 
remarkable difference from the result of the test by the log of the 
Blanche, We must leave this notice for further investigation : observ- 
ing, by the way, that the Vellore was during part of the time close in 
with the Island of Bodriguez, though one would not, a priori^ suppose 
that this mere speck in the ocean could have influenced her barometer. 
We have, unfortunately, no other registers from the numerous logs 
given by Mr. Thom to aid us in forming any sort of judgment. This 
anomaly occurs again in a very remarkable instance, that of the 
BuceleugK^9 hurricane, in which it is remarked, in an extract from her 
log now before me, 

"It 18 surprising that previous to so severe a gale a greater fall of the luu'ometer 
had not taken place, having not been lower than 29.76 inches. It may l>e accounted 
for fipom the wind blowing from the Southward. Tlie SSimpiesonieter had been for 
the last week about 38 decimals (0.38 is meant) lower than the barometer, but on ' 
the momJjDg of the gale it fell 82 decimals lower than the latter, therefore the indi- 
cfttions of this sensitive instrument ought to be attended to." 

In this instance also, as in that of* the Blanche and Vellore, the 
barometer of the Asia^ quoted by Mr. Thom, seems to have indicated 
by a fall of i.25 in 48 hours, or .018 an hour, the vicinity of the 
storm with tolerable correctness, but we are too uncertain of the posi- 
tion of the centre, and the barometer is given at too great intervals of 
timCj to admit of our using this instance as a test of our rule. 
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IB. ExcEBsiTE FALLS OF TUE Baboheteb. In reference to 
b has been said of excessive falls of the barometer, the preceding 
3 collects instances of them where they have amounted to an inch 
a half or more.* Falls of an inch, and of an inch and a quarter 
by no means so uncommon as might be supposed ; and it is not 
ink improbable that, as our knowledge progresses, this remarkable 
notion of Cyclones of the same intensity (so far as we can judge 
I descriptions, and firom the damage sustained by well managed and 
found ships) occurring sometimes with moderate and sometimes 
excessive falls of the barometer, may lead us to some new views, 
Dg not only from the great extent of the faU of the mercury, 
abo from the incredibly short space of time in which some of 
) falls occur. Thus the ship Lady JFeversham, dismasted in the 
of Bengal, in a severe Cyclone, on the 22nd, 23rd October, 1842, 
Eghth Memoir, Jour. As. Soc. of Bengal, Vol. XII. p. 341), had 
barometer at 29.70 at 2 p.m. on the 22nd, and at 11 p.m. or 9 hours 
wards, at 29.40. But from 11 p.m. on the 22nd to 1 a.m. of 
S3rd, or in two hours only, it fell to 28.40 or an inch in two 
s! Shortly after this, at 1.45 a.m., the calm of the centre 
led her, when the Barometer fell to 28.30, at which it seems to 
continued till it rose. Many more instances might be adduced, 
;his will sufi&ce to warn the careful seaman that he must look to 
r sign in the progress of these his battles with the winds and the 
waves, if once engaged in them. 

9. Height of Cyolones above the subface of the Ooeak. 
leight to which storms extend is always a question of interest. 
lo not, as yet, know that if we were exactly acquainted with this 
mt of our science, we could apply it to any useful purpose, but 
possible that it may turn to account some day or other, 
^teorologists are much divided as to the height to which clouds 
d, and M. PELTiEB,t whose work I shall presently allude to moro 

hare omitted amongst these that of the barometer of Admiral Ebusenstbbn 
Coast of Japan in 1804, because thb account in the Chinese Repository for 
quoted in my Notes on the Law of Storms, written for the use of the China 
Utiou, does not give the necessary data for ascertaining the amount of &11 ; 
however was proba];)ly nlore than 2 inches. 
^ELTiEB sur les Trombcs ; Paris, 1840. 
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in detaily sbewfl satisfactorily, that there are two kinds of clouds ; tfa 
common fog^louds (as they mi^ht be called) and transparent douds 
or bodies of air loaded with moisture at a different temperature firoi 
the surrounding atmosphere, which are not yet condensed into Tapov 
(fog) so as to be visible to us as clouds, but which nevertheless ma 
be subject to, and produce all the phsnomena.of visible clouds, thougl 
in a different electrical state. 

The warm blast which proceeds from the mouth of a glass-blower* 
or iron-founder's furnace chimneys, long after the fires are allowed t 
^ blow out'* as it is called, forms in fact a small transparent cloud c 
heated and dry air, which would, if we looked at objects on the othe 
side of it, be seen to create a mirage like that of the Desert from if 
heated sands, and if this blast met with a little fog cloud it migh 
dissolve it, and carry its moisture up till it found an equal temperatur 
by gradually losing its own in the surrounding air on its passage. 

What I speak of here, however, — and till our science has madi 
much more progress, we must always, for practical ends, speak fhuB- 
ki to be understood as applying only to the height of the cloud-por 
tion of the Cyclone, or what one might call the height of the storm 
bank of douds (see the next section) above the sea. 

880. Eaeictz (pp. 865 and 866, English translation) says tha 
Sunder storms have been seen to pass above the summit of Hon 
Blanp (15,680 feet,) and he continues, speaking always of course o 
thunder storms only, to say, 

** It is sometimes possible to determine approximativelj the height of a storm 
When lightnings pnrsue a horizontal course we measure the interval separating thi 
thmider and the lightning ; now, as sound travels 333 metres (1,092 feet English) ii 
a seoond,* we have only to multiply by 333 the number of seconds that have elapsed 
in order to estimate the distance of the lightning from the observer. K at the sam 
time, we measure the*angular height of the lightning, we can hence deduce its ver 
tical height. Thus in 1834, when there were several verj elevated storms at Halle 
I found, on the 5th of June, that the lightnings were at a height varying from 1,90) 
to 3,100 metres, (6,233 to 10,171 feet English) on the21st of Julj, the minimum o 
certain lightnings traversing the zenith, was 1,300 metres (4,265 feet English)." 

** When storms also are not very elevated, we must admit that the clouds we set 
are formed after the more elevated strata, that principally constitute the storm 

• 1 130 is, however, perhaps a better rate as determined by the French Acade uicians 
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The n4)iditj with which the lower clouds are condensed gives rise to a strong 
electric tension that is manifested by r^>eated discharges ; this is dae to the indnc- 
Ciye action of the higher masses acting on the lower." 

381. Mr. EsPT pronounces that some clouds, which he supposes 
to be condensed yapour carried up bj vortices, rose to the heights of 
ten and fourteen miles ! the writer in the North American Eeview, 
No. CXXTTT. April, 1844, alluded to at p. 4, reduces these heights 
to four miles and two miles and a half. 

332. Mr. Ebdfield says, (and I will not do him the injustice to 
attempt any abridgment) in relation to this, (American Journal 
of Science and Arts, p. 184), 

''YsaTiCAL HBiOHT OF THB 8TOBX wnn>.^-What is the general height or 
thickness of the storm, and by what means can this be approximately determined? 
These qoestiOns and their Sblation, are doabtless of some importance in their bearing 
on meteorological theories, and seem to deserve our attention. 

** In neaily all great storms which are accompanied with rain, there i^pear two 
distinct classes of clouds, one of which, comprising the storm-scuds in the active 
portion of the gale, has already been noticed — above this, is an extended stratum 
of stratus cloud, which is found moving with the general or local current of the lower 
atmosphere which overUes the storm. It covers not only the area of rain but often 
extends greatly beyond this limit, o?er a part of the dry portion of the storm, but 
partly in a broken or detached state. This stratus cloud is often concealed from 
view by the nimbus and scud clouds, in the rainy portion of the storm, but by careful 
obseiTations, may be sufficiently noticed to determine the general unifonnity of its 
specific course, and i^proximately, its general elevation. 

"The more usnal course of ^lis extended cloud stratum, in the United States, is 
firom some point in the horizon between S. S. W. and W. S. W. Its course and velo- 
city do not appear influenced in any perceptible d^^ee by the activity or direction 
of the storm-wind which prevails beneath it. On the posterior, <»* dry side of the 
■gale, it often disappears, before the arrival of the newly condensed cumuli and 
camulo-stratus, which not unfi^uently float in the colder winds on this side of the gale. 

" It appears, therefore, that the proper storm-wind revolves entirely below the 
great stratus cloud, which covers so largo a portion of the storm ; and we may infer 
also, that the production of the accompanying rain and the depressing effect of the 
storm's rotation on the barometer, are chiefly confined within the same vertical 
limit. In regard to rain this result is in accordance with observations on the quantity 
which fidls at difierent elevations above the earth's surface ; and in the case of the 
bannneter, a like accordance is shewn in the diminished range of the mercury in 
atorms which is found in ascending firom the ocean level. 

** The general height of the great stratus cloud which covers a storm, iu thu^e 
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X 

parts of the United States which ore near the Atlantic, cannot differ great! j from 
one niile ; and perhaps is oftener below than above this elevation. Tliis estimate, 
which is founded on much observation and comparison, appears to comprise, at the 
least, the limit or thickness of the proper storm-wind, which constitutes the re- 
volving gale.* 

'^ It is not supposed, however, that this disk-like stratum of revolving wind is of 
equal hdght or thickness throughout its extent, nor that it always reaches near to 
the main canopy of stratus doud. It is probably higher in the more central portions 
of the gale than near its borders, in the low ktitudes than in the higher, and may 
thin out entirely at the extremes, except in those directions where it coincides with 
an ordinary current. Moreover, in largo portions of its area there may be, and often 
is, more than one storm-wind overlying another, and severally pertaining to con- 
tiguous storms. In the present case, we see from the observations of Professor 
Snbll and Mr. Herrick at Amherst, Mass., and at Hamdcn, Me., (115 coid 135^ 
of Mr. Rbdfield*8 Memoir) that the true storm-wind, at those places, was super- 
imposed on another wind ; and various facts and observations may bo adduced to 
shew that brisk winds, of great horizontal extent, are often limited, vertically, to • 
very thin sheet or stratum.'' 

333. A more ready means, however, orplacing this clearly before 
the mind of the plain seaman is the following— 

If he will take any Mercator's Chart of which the scale is one inch 
to a degree of longitude, and lay close down upon it the thinnest of 
the two Horn Cards with this book, the storm-circlQ marked upon the 
card will ahout\ represent a Cyclone disk which reaches one mile in 

• Note from the American Journal qf Science, Vol XXXI. ji. 1 27- 1 28. If a disk 
be cut horn the thin paper of Chart IV. (Mr. Rbdvield's) of a size which will 
represent one thousand miles in diameter, it will be found to have a thickness which 
represents more than a vertical mile, by the scale of the Chart. A disk of the same 
size, but on a scale representing a storm of but 400 miles diameter, if cut from the 
paper of this Journal, will also represent more than a mile of vertical thickness in 
the storm. These and other analogous considerations, deserve the attention of 
those who may think that winds are mainly induced, and supported by movements 
or influences of a vertical character or tendency. It might bo useful for tliose hold- 
ing such views, to attempt to draw out the supposed paths of .vertical indiictioa 
and geographical progression in the winds, on on accurate and uniform linear and 
vertical scale, for the purpose of attaining a more precise standard for estimotiDg 
the supposed vertical action or influence. 

t About, We do not require exact accuracy in these things, but the calculation 
is in round numbers: that on a scale of one inch to a degree the 360* would require 
a globe of 860 inches in circumference, or 120 inches in diameter, and 8,000 miles 
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height, and yet is 180 miles in diameter, so that he might suppose the 
minutest microscopical atom or grain of dust below his Horn Card to 
be a ship, and if he whirled the card round, he would represent the 
action of a rotatory storm, and its relation as to height to the surface 
of the ocean. 

834. He will then have to bear in mind for the future, that in a 
Cyclone he cannot be so much said to be enveloped in a moving column 
of whirling winds, as to be caught ill a thin flat disk or circle of such 
winds, which may be from 100 to 1000 miles in diameter, but only 
from one to three or four miles, or perhaps at most five miles high ; 
and that from such an elevation as the Peak of Tenerifle or Mouna 
Eoa, he might perhaps look down upon a stratum of storm-clouds, 
beneath which his ship was cutting away her masts or foundering in 
a hurricane : just as travellers in the Alps have looked down upon 
thunder or hail-storms which were devastating the corn-fields and 
vineyards of the valleys below. In the section on banks of clouds, 
we shall shew that hurricanes (Cyclones) have been, pretty nearly, so 
seen from elevations ! 

835. To assist the reader further in forming a correct idea of what 
a disk of storm of moderate extent and height is, I have also traced 
below the framing line of the Barometrical Chart, dotted lines repre- 
senting the disks of Cyclones of 800 miles in diameter, and of ten, 
seven and three miles in height, with a supposed vortex v, at the centre 
which has a calm of ten miles at its base. He may from this estimate 
what it would be if five or even fifteen miles high, and how fallacious 
all our notions are apt to become when we consider these storms as 
whirling columns^ and insensibly go on to liken them to water-spouts 
as to height, which it is evident they cannot at all resemble, since 
their size (diameter) may be said to have been in many cases estimated 
to a few miles with tolerable correctness ; and in frequent instances 
the next stratum of clouds above the storin, either at rest or moving 
altogether differently, has also been clearly distinguished and noted : 
so that we may boldly affirm that at most the height (thickness is the 

(diameter of die earth): 120 inches: : 1 mile : to .015 inches. Now 100 average 
honu moasuro about 1.5 inches in thickness when close together, so that each uvcr- 
ilgcs about .015. 
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more correct word) of the disk nerer exceeds ten miles, and nsuall; 
falls far short of it. Mr. Bedreld, as just quoted, thinks it oftene 
below than above one mile. 

386. Indeed, I am inclined to believe that the Cydone-disk is some 
times so thin that at, or near the centra, whether calm or not, it ha 
often been seen through ; and the following I take to be instances i 
which this has occurred. Colonel Beid remarks that the Spaniard 
call the clear space seen at the centres of Cyclones the " Eye of th 
Storm." 

In Professor Fabbab's Memoir, quoted at p. 8, he says, 

" A clear skj was visible in many places dnring the utmost violence of the ten 
pest, and donds were seen fljing with great rapidity in ihe direction of the iHnd." 

In my Eighth Memoir (Jour. As. Soc. Beng. Vol. XII.) Dr. Max 
COLMSON, Surgeon, Political Besidency, Aden, in giving an aocoun 
of a Cyclone in the Arabian Sea, in which the ship Seaton of Bombsj 
was dismasted and in great danger, says, 

** During the height of the stonn the rain fell in torrents, the lightning darted ii 
awM vividness ftom the intensely dark masses of clouds that pressed down, as i 
were, on the tnmbled sea." In the tenUh there was vMbly an cheeure ekreU tffim 
perfect light qf tenor twelve degreee. 

In the whirlwind of the Paequebot des Mere du 8ud, forming th 

_ * 

second part of my Fifth Memoir, (Jour. As. Soc. Beng. Y<A. XI. 
which was a true Cyclone by its veering, and a tornado as to duratioi 
and violence, is the following passage— 

« A veiy remarkable fact is, that while all around the horizon was a thick dad 
bank of clouds, the skj above was so perfectly dear that the stars were seen, andoD* 
star shone with such peculiar brilliant above the head of the ibremaat that it wai 
remarked by eveiy one on board*"* 

In the Cyclone of October, 1849, in the Bay of Bengal (see Eigh< 
^eenth Memoir, (Journal Asiatic Society of Bengal, Vol. XYIII. p 

* Wc arc forcibly reminded here, and there may be more than a mere poetica 
figure in it, of the beautiful invocation to the Virgin by the Mediterranean ; 

" In mare irato, in subita procella, 
Invoco te Maria nostra henigna Stella," 

** In raging seas and in the tempest's war, 
Wc hail thee, Mabt ! as our guardian star."* 
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9043 ^^® superintendent of the Light-house at False Foini Falmiras 
disidnctlj states that at the time of the passage of the centre, or for 
about two hours of calniy the stars were seen very dear over head 
^wi^li a thick bank of haze aU round. 

Xxi other instances, though the Cyclone is not distinctly seen through, 
ye-fc the appearances are such as to leaye no manner of doubt that its 
thickness must be veiy insignificant. 

Xn the Cyclone of October, 1849, already referred to, seyeral ships 
speak of a circle of light, or of its being much clearer over head at the 
cexktre, and this is exactly the appearance which should occur to an 
observer situated at the centre of a thin disk, as well as to one in the 
fociia of a thick vortex. Both ^ould allow of more light reaching 
l>ixxi, and if the altitude of the surrounding bank was definite enough 
to Ido measured the thickness of the disk might be calculated. Thus, 

• 

apcut firom the earth's curvature, the appearance of a bank or wall of 
doud £i ISP in altitude to a spectator at the centre of a calm space 
of 20 miles in diameter, would indicate that the Cydone was 2| miles 
bisls, one of 20^ that it was 3} miles, and one of 30° that it was six 
utiles high (thick), but the difficulties here are always to know the 
extent of the calm, and the want of any defined edge to the bank of 
^nd. Nevertheless this may be approximately takeh, and if noted, 
irould be of great interest. 

The ship Tigris, Captain BoBinrsoir, experienced a short but severe 
tornado-Cydone in April, 1840, in Lat. 37"" to 38"^ S., Long. 68"^ to 
75^ Eastj track « on Chart No. II., and in the midst of it while lying 
to, ^ the douds broke away and the sun shone out, the whole surface 
of the water as white as snow with foam, and coloured like the rain- 
bow in all directions. At 11 the wind blew with such fury that the 
three top-gallant masts were blown away, the spencer split to pieces 
v^the furled sails blovm in shreds from the yards." We have no 
^i^pp^ Bote here, it is true, of the surrounding bank of clouds, but 
BO doubt there was one, for the ship had still to lay to for three or 
fair hours under bare poles. 
Colonel Beid states, 529, that 

l^onng 8 gale in tho North Atlantic, about Lot. 40^, in a ship hove to, after the 
^Mi biel^e wilBciently. to see through the lower ones, the upper light douds ap- 
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• ■ 
peored in a quiescent state, as if the stonn was confined to an altitude little above 

the surface of the globe." 

We have mMiy instances on record, infleed, in which, at the onset 
or towards the close of storms, the upper clouds have been seen mov- 
ing from 8 to 16 points differently from those in the storm below, and 
the weather above appeared altogether fine ! And the whole ten- 
dency of this is to shew that not only a Cyclone has no resemblance 
to a column, but that it may be at the centre and towards its edges, 
nothing more than a very thin disk ! 

337. Bakks of Clouds. . These are at times very remarkable on 
the passage, or approach of, and during Cyclones ; and there is no 
doubt that the clouds and other celestial objects, carefully watched, 
may often afford the vigilant seaman far more advice and warning 
than is usually supposed. We are perhaps too much accustomed to 
rely on our instruments now-a-days, and we neglect these signs, 
which must after all have been the barometers and simpiesometers of 
Dbake, CAT£in)isn, Dampier, and all our daring band of naval and 
commercial navigators up to the end of the last century, and still are 
80 for our hardy fishermen and coasters. Some of these signs may at 
least serve as corroborative indications, and the careful observation of 
them (to which indeed I am desirous of directing attention) lead to 
&rther and perhaps useful knowledge. 

338. It seems certain that Cyclones have been frequently seen as 
forming thick banks or walls of cloud at a greater or less distance 
from ships which have escaped from, or have afterwards been caught in, 
or by the x;ommon and too frequent error have sailed into them. The 
following are instances. 

Colonel Eeid, p. 47,- 2nd Ed. gives a letter from Mr. Moitoel, 
Master of the Castries^ West Indiaman, who saw a bank of clouds so 
thick and close, that in broad daylight at 3-30 p. m. it was taken. for 
land by all on board, though at the time the ship was 350 miles from 
St. Lucia, at which island a severe Cyclone was felt on the followiog 
day. 

The Master of the ship Shakespear, in a Cyclone in the Atlantic in 
32° N. 79° West, in October, 1848, which I shall again refer to, in 
speaking of the red sky, describes the appearance of the clouds " as 
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ship was running out of the stormy like to a thick dark fog blowing 
J to the North and East." 

1r. PBYSBOiTErEL (Phil. Trans, for 1756, p. 629) says, that being 
1 Grande Terre, and viewing thence the whole island of Chiadaloupe 
ng a Cyclone, 

'. obflerved that the storm, which had afibcted ns m the night, was now very violent 

the island of Guadalonpe ; it was a frightful, thick, black dood, and seemed on 

and g^Titating towards the earth : it occupied a spmse of abont five or six leagues 

mt, and above it the air was almost clear, there appearing only a kind of mist." 

he distance from the centre of G-rande Terre to the centre of Gua- 
upe is about 20 miles. We cannot judge what the horizontal or 
ical angles were from what is here said, but the description remark- 
accords with the following from Balasore and Point Palmiras. 

kit Balasore, Mr. Bono, Master Attendant, infbrms me that the gale of June, 
» see Urst Memoir, Jour. As. Soc. Beng. YoL YUL was foretold by the black- 
of llie heavens to the Eastward.*' 

n the Duke qf Tork*t hurricane in 1833, though it did not reach to Balasore, 
iles to the S.S.W. of Kedgeree where that vessel was lostytfaehank to the East- 
in the heavens so plainly indicated a gale that eveiy person baned np his doors 
tailed them. We had only a good top^gallant breeze." 
(r. BiCHiLRDSON, Branch FSlot in the H. C. Service, also informed me, that 
g (his hurricane, while he was driving about with all his anchors gone, some 
i^gen whom he had previously landed at the Black Pagoda were npon the top 
and felt no excessively violent wind, though they saw the horizon very black, 
he sea dreadfully agitated to the N. East." 

rom the Black Pagoda to Kedgeree, and the centre of the Cyclone 
to the South of that place, the course and distance is about 135 
Sy and I have placed the line of the track of this Cyclone (J. on 
Chart No. III.) 130 miles to the N. E. of the Black Pagoda. 
1 the China Sea, the brig Virpmey which narrowly escaped running 
a tyfoon by being on that quadrant of it where the wind was foul 
ler, states in her log, abridged in my Ylth Memoir on the storms 
hat sea, that they " saw a heavy bank of clouds to theE.S.E." 
iners so often see this appearance of a bank of clouds, that when 
' mention it we must take it to be of a remarkably threatening 
L I have many such instances on record where there is no doubt, 

Piom flashes of lightning, I presume is meant, or the effect of the snn's rays. 

T 



%174 JSanki of Clouds. Insianeet^ [Pabt Y. $ 889. 

to mj mind at least, that ships have seen the bank of donds fonning 
the outer verges of storms ; much resembling, as we may suppose, 
those which surround the upper extremity of a water-spout. 

389. The cases also in which ships have seen remarkable banks or 
walls of cloud surrounding them wholly or in part, or as just quoted 
at p. 270, where the clouds have been so dispersed in the zenith during 
the utmost fury of the Cyclones, as to allow ike clear sky or stars to 
be seen overhead, are by no means uncommon. Colonel Beid gives, 
p. 116, the log of the Duhe of Manchester^ the master of which ship, 
in a Cyclone in 82° North, 77*^ West, in the month of August, says— 

** A most extraordiiiaxy phsenomenon presented itself to windward, almost in aa 
instant, resembling a solid black perpendicular wall, about fifteen or twenty degrees 
above the horizon, and disappeared almost in a moment ; then in the same time made 
its ^pearance, and in fivb seconds was broken, and as far as the eye could see : .from 
this time to midnight, blowing a most violent hurricane with a most awfol cross sea 
breaking constantly on board fore and aft** 

In LxjKE Howard's Climate of London, Yol. lU. p. 151, is a 
letter from an officer of H. M. S. Tartarus, giving a capital account 
of a Cyclone (Sept. 80th, 1811) off the coast of North America. 
Barometer fell till mercury was out of sight (to 28 ins. probably). 
The scenery of the sky it is impossible to describe. J^o horizon 
appeared, hut only a something resembling an immense wall within ten 
yards of the ship. 

Capt. G-. J. O. Smith, of the American Clipper Barque Miermaid^ 
homeward bound from the Straits of Sunda, describing a very remark- 
able Cyclone in 25^ S., Long. 66^ East, of which the track seems much 
to have resembled that of the Futile Eozack's, marked VIII. on Chart 
No. II., says — 

** At daylight the lower stratum of donds cleared away, and an awfdl sight appeared 
from N. W. to N. E. being a heavy solid mass of black matter abont 30 degrees high. 
We were able to see it but for a few minutes as it commenced to rain again." 

These black masses were no doubt the dangerous central portions of 
the Cyclones, in which so many fine ships have disappeared. 

I have already alluded, p. 270, to the whirlwind of the Pa^udfot 
des Mers du Sud, which is certainly an instance of the bank of clouds^ 
surrounding a vessel in a Cyclone. 
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Captain MiLLfiBy of th^ Ladi/ OUffardy whose good manflgemdnt I 
have adverted to at p. 166, observes, as the Cyclone was approaching, 
and before it was travelling past to the N.E. of him, and while his 
barometer had as yet fallen but very little, being at 30.05 at noon^ 
and at 29.91 at midnight, that — 

" Towards evenrng a thick dond or bank gathered in the N.E., and a long swell 
sot in firom that quarter.* At 10 f.m. the whole sky was oyercast and the barometer 
began tofiiU." 

I have quoted at length, at p. 148, the capital instance of the Earl 
of Siardwieke^ Captain Wsllee, who undoubtedly saw the body of 
the Cydone which he avoided, in the bank or arch of clouds to the 
North and N. W. which he describes. 

In the Nautical Magazine for January, 1847, is an excellent account 
of a tyfoon^Cyclone in the China sea in September, 1842, by Captain 
Hall of the Black Nymph^ who also saw distinctly the body of the 
storm approaching. He says — 

** Towards evening I observed a bank in the S. E. Night closed in and water con- 
tinuing smooth, but the sky looked wildish, the scud coming from N.E., the wind 
about North. I was much interested in watching for the commencement of the gale 
which I now felt sure was coming, considering that Colonel Keid*8 theory being 
correct, it would point out my position with respect to its centre. That bank in the 
SbE. must have been the meteor approaching, and the N. E. scud the outer N.W* 
povtlon of it, and when at midnight a strong gale came on about North to N.N.W., I 
felt certain we were then on its Western and Southerly verge." 

In the letter of the Commander of the Judith and Esther to Colonel 
Bjeid, p. 75 of his work, it is stated at the conclusion of the hurricane 
(Cyclone), 

" At 6 t*.li. the gale abated and the sea fell fast, the appearance of the sky at this 
tone was yery remarkable, being of a deep red colour to the North, and looking veiy 
dark to the West, as if the gale was moving in that direction.** 

The same kind of appearance after a severe Cyclone in the Arabian 
sea is noted by Dr. Malcolmson in his account of the SeatotCa 
disasters, quoted at p. 270. 

Colonel BsiD, p. 27, speaking of the Barbadoes hurricane of 1831, 
which also devastated St. Vincent, says — 

* See page 178 fbr what is said there of distant swells. 

T 2 



278 



[Pabt T. $ SM. 



I 








Us 

0*Q 







I'll 

2 PI 

^<A CO B 





g*. 2 a H 

UK -i ' •s tfi 




5 



If 

h 





OQ 



■£!■ A 



a 



J 



±»4'2 a s s - «j> "S 



I 



OQ 






O 






11 



1 



1 

I 



1 1 



OB 



^ o 



lod-S-eiaS"? 
ItilJlliil 




•c 

o 
4 



■■3 



^ 











-^a! 



8^ 



«l 



— 3 s ^ 




Fait T. i 840] 



Pi :i "-s-jii 

■»1I|:ii~S.plJI 



■=111 1 -SS** 

■»S|''3a1|,|2j 









tS9 

.■IN 

J '1 5 

111 






























31 
-I 
1^ 












Eo3 



13 i* 






■sa: 



Rg 






1".% 



282 



[Past T. f 8 






I 







I 

QQ 

I 






I 



•g 

■a 
4 











t 



^ (3 



00 












B 



m , 






I 




Wft. 



r« 



3 



^1 

Cm ■ 

^3 






a 



3 to 
eo 



Past Y. $ 842.] Bemarb <m Table ofSigfu. 288 

KimAKiffl ON THB FORBOonra Tablb OT Si0N8. 

841. Bed Sun, Sst, and Light.— In this table we find that the 
redness of the sun, is a commonly known sign firom the Mauritius to 
China and the Pacific. It is also noted bj Virgil for the coasts of 
Italj.* We shall examine this with the remarkable red colour of the 
clouds and of all objects, which is so well known at the Mauritius as 
a precursor of the Cyclones there.t 

It is very certain that this phssnomenon of red skj, red clouds, and 
fed light does occur as described, and moreorer that it must therefore 
occur under unusual circumstances ; for were the conditions which oc« 
casion it usual ones, it would frequently be seen, and be no sign at all- 
It is its rarity, its appearing only at one season, and g^ierally, we may 
suppose, closely preceding the Cyclones, which has caused it to be 
specially noted as a sign. 

It is very difficult to give the plain seaman an idea of the causes 
which may produce this apparent excess of the red rays of light over 
the others ; and indeed meteorologists would not altogether agree ix\ 
their ?iews were they to undertake the explanation, not only of thei 
appearance itself, but of why it should be seen at particular times ; 
and it is not the object of this work to explain causes, but rather to 
deal simply with effects, and to point out here and there the researches 
which may lead us to the discovery of causes. Hence we shall only 
briefly say, that probably the red colour of the sun and sky on this 
occasion is due to the absorption of the greater part of the blue rays 
of the sun*s light,{ which thus will leave only the red and yellow rays 
to form red, orange, and yellow lights of various shades and intensities, 
the greens and violets being so faint, from the want of blue, as to 
lose all power of acting their part in producing pure white light. 

842. How this absorption and refraction of the rays, (for both 
probably occur) take place, we cannot readily say. We know by the 

* L Georg. v. 453. 

t On a recent occasion it occorred in Calcutta ; and the general remark amongst 
an persons who knew the Manritins, and with Creoles of the island residing in 
Calcutta, was immediately, that a huiricane would have been expected at that island* 

X Eveiy seaman, I hope, knows that the pure fohUe light of the sun is a compound 
of the seven prismatic colours, which are themselves compounded frqm the red, yellow, 
and blue rays. 
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experiments of Habsenfbatz and oihera, that the light of the an 
passing through dense strata of the atmosphere, or as at aunaei 
through a much greater extent of it, loses a large portion of its Uo 
raysy and we may suppose theoretically, when the redness occurs i 
noon-day, that not only the light has to force its way through a dens 
atmosphere, but also through clouds of at least three different kind 
the common fog-cbuds, the invisible clouds, (266,) and perhaps anoi 
clouds.* 

It is also not improbable since, as will be presently shewn, it oocoz 
by moonlight also, that it may be really an electric phssnomenon, or do 
to the polarization of light by the disk of the Cyclone. 

The attentive mariner, then, will be satisfied to know that this ra 
light muet be produced, like the Cyclone, of which it is in certaii 
parts of the globe the warning sign, by some peculiar state of the at 
mosphere, in which causes are at work that he is ignorant of^ bm 
which will produce effects against which he must be on his giuvd 
and that it is not a mere chance occurrence, which has been supersti' 
tiously made a siyn of by the ignorant. The blue light mentioned b] 
Colonel Beid, p. 36, as having occurred at Borbadoes and Bermodi 
is very remarkable. 

843. For such of my readers as may not have seen, and may them 
fore be desirous of having some description of this red appearance^ 
insert the following : 

Mr, Babkett, passenger in the ship JSxmauth, in the Cyclone 
May, 1840, of which the log is printed by Mr. Thom, Track s, on Chm 
II. says in a letter printed in the Calcutta Engliehmian^ which vei; 
graphically and minutely describes their distress — 

'* On the morning of the SOth, we witnessed a most extraordinaiy phaencmMBMs; 
the day i^peared to break full an hoar before its time, though there was no wg^ 

* Clonds which are well-known to aeronauts and to travellers in high moontaiii 
and are in fact the frocea fog-cloud. Then each of these clonds may be, and piobiUj 
is, differently electrified, which again may vary their properties of reflecting or re 
fracting the light which reaches the earth. The fact that even strata of air ^nvi 
sible clonds f) are in opposite states of electricity during a calm, has been distmett 
shewn by M. M. Peltier and Becquerel. See Peltisr iur lei Trotkbei, IntR 
duction, p. vn. to IX. 
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rent break in tho heavens, from which it coold be Biud light bit^c ; all was seen 
through the medium of bright crimson. Sails, men, sea, and even gray doads, ap- 
peared as acted on by a Claude Lorraine glass; it gradually decreased till sun-rise.* 
The Ist of May was one of the most lovely days I ever remember to have witnessed, 
and on it, and the 2d, we made the first two fair runs we had had, but the sea con- 
tinned still nnacconntably high, and was nmning against the wind." 

The Exmouih was dismaBted on the night of the 3d and morning of 
the 4th. Captain Bidbn, in the log of the JPrincess Charlotte of 
Wales^ Track k. on Chart No. II. says — 

" At sunset on the 26th, though dark and cloudy, the sea was completely tinged 
with a red ookmr." 

In a newspaper account of the Northumberland's Cyclone, Track ;. 
en Chart No. II., 

" The approaching storm was indicated in the morning of the 6th by a fall in the 
barometer of one-half tucA (?) and a peculiar brick-dust, haiy appearance." 

In the log of the ship Sulimany, in a heavy Cyclone in 10° S. 86° 
East in April, 1848, in which she was involved in the centre, occurs 
the following remark, afker the shifb of wind when it was " impossible 
for it to blow harder :" *' From 8 to 10 p. m. vivid lightning with a 
remarkable red appearance to the S. E. throughout the night.^* No 
Bghtning is noted before, and this it will be observed is at night and 
(the wind being at S. W. and West) in the direction of the centre of 
the Cyclone. See also, at p. 149, Captain Welleb's notes in the 
ship Earl of Sarduncke, in which the red lurid haze and red tint of 
ererj thing on board, is noticed. 

In the newspaper account of the Mauritius Cyclone of Januaiy, 
1844, in which five vessels were lost on one spot only, and much other 
damage was done, it is remarked, that " In the course of the day tho 
wind had shifted from N. E. to N. W. and the iun went doum in the 
midet qf frowning clouds of a lurid red co/oiir, which but too truly fore- 
told the approaching bad weather." 

The following is from an old work, reprinted in the Nautical Maga- 
zixie. Vol. for 1841, p. 666, under the title of '* Eolian Besearches," 
and I extract it entire as shewing that it is probably sometimes an 

* Hr. TBom, p. 9S, gives the Log, which says that the ^ipearance lasted for ftwe 
nunntck 
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atmosplieric appeaxance, and not owing to reflections or refi 
bj clouds. 

" Sometimes there appears first, like a flaming cloud in the horizon, fron 
proceeds the fieiy tempest^ in a most astonishing manner, and some of the 
canes and whirlwinds have seem*d so yeiy terrible, as if there had happ 
entire conflagration of the air and seas. I was inform'd bj Captain F 
Stepney, a person of great experience and integritjr, that in one of his tc 
th^ East Indies, about the 17th degree of South latitude, he met with a tc 
this nature, towards the coast of India ; of which I had some particulan < 
from his Journal: First, contrary to the course of the winds, which thejeoq 
be at South-east, or between the South and East, they found them between 
and North, the sea extremely troubled, and, which was most remarkable an 
fid, in the N.N.W., North andN.N.E. parts of the horizon, the sky became 
fully red and inflam'd, the sun .being then upon the meridian. These wen 
omens of stormy weather, which afterwards happen'd according to their so 
and as the darkness of the night increas'd, so did the violence of the wii 
ended in an extreme hurricane ; which an hour after midnight, came to 
height, that no canvas or sayles would hold ; and seven men could scare 
the helmc. But that which I mention as most considerable to our pnipoie, 
the whole hemisphere, both the heavens and raging seas, appeared but asoi 
flame of fire; and those who are acquainted with the reputation of this grav 
will find no just reason to distmst the truth of the relation." 

In the Northern Pacific, in the H. C. S BuccleugVs Log, 
hby CO, dd, on Chart No. IV. Mr. Ltkn says— 

" At sunset the clouds predicted another severe typhoon. This appearance 
of remarkably dense and large clouds surrounding the horizon at an altitude 
10^ or 15®, having thin edges tinged with a deep crimson border, as if boon 
ribbon of that colour, and reflecting an awftd redness upon the sails, which 
anee had also preceded the former gales, and which I shall ever conceive an 
indications of their approach.*' 

344. In Damfieb's description of a China Sea Typhoon, 
second chapter of his Voyage to Acheen and Tonquin, many o 
signs, and particularly the red bank of clouds as above descri 
Mr. Ltnw, and our banks of clouds of the preceding section,* : 
recognised. He says — 

" The typhoons are a sort of violent whirlwinds which reign on the coast 

* In this and other quotations from Daxpisr, I am either quoting at 
hand or translating, (mostly from the IVench), having been unable to pR 
work in Calcutta! The Italics are mine. 
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km in the months of Julj, Angnst, and Sq>tanber ; they happen generally when the 
moon changes or becomes fnll, and are almost always preceded by fine, clear and 
serene weather, accompanied by light and moderate winds. These light breezes vary 
from the nsnal wind of this time of the year, which is more from the S. W. and 
beotmie North and N. E. 

* Btfore these whirlwinds come an, there appears a heavy ehud to the iV. JE. which 
is very Haek near the horizon^ hut towards the upper it is of a deep dvU reddish 
colour f higher up it is mors brilliant^ and then to its extremity it is pale and of a 
whitish colour which dazzles the eyes. This doad is frightftil and alarming, it is 
sometimes seen twehe hours btfore the whirlwind comes,* When it begins to move 
with rigidity, yon may be snre that the wind will blow fresh. It comes on with vio- 
leooe^ and blows for twelve hoars more or less from the N. E. It is also accompanied 
iridi terrible daps of thunder, with sharp and frequent lightning, and rain of excessive 
wiokiioe. When the wind begins to abate, the rain ceases all at once and a calm suc- 
ceeds. This lasts thus an hour more or less, then the wind coming from about S. W., 
likmswiih as much violence from that quarter, and as long as it has blown from the 

845. In the West Indies and Atlantic, we do not find in the pub- 
lished works this appearance of a red sky and red light sufficiently 
nuoked to assume it as a frequent, if not almost a constant sign of an 
approaching Cyclone. At pp. 75 and 88 of Colonel Eeid's work, we 
find it casually noticed only, but not in such connection as to autho- 
xize us to call it a premonitory sign there. I am, however, informed 
hj Ifr. J. Palmib, Chief Officer of the ship Charles Kerr, that before 
tiie Barbadoes Hurricane of the 26th July, 1882 or 83, in which he was 
wrecked in Bridgetown harbour in the ship JPacific, that the red sky 
Wtt distinctly seen at sunset and during the night preceding the hur- 
ricane. It was like a cloud dark abore and red below, which hung all 
<^ the anchorage. This cloud came in from the S. W. and the 
Homcane began at | p. 9 a. m. next day. 

In a chronological list of hurricanes in the West Indies, mostly 
fann the Annual Begister, published in the NauHcdl Magazine for 
Stpfc. 1848, — it is said, speaking of the great hurricane of 1780 at 
Bttbadoee, that *' The evening of the 9th, preceding the storm, was 
noariEaUy calm, but the sky was eurprisingly red and fiery ; during 
fte night much rain fell, and at 10 a. h. on the 10th, the storm com- 

^ This 18 exactly a hank of coloured cloads indicating a Cjdone coming down 
Aom the K. R or E.N.E. like many of onr.trackB thereabobts. 
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menced . In a detailed notice of the recent Antigua Hurricane of 2l8t 

August, 1848, the afternoon and evening of the day on which the 

Cyclone occurred are thuB described— 

'* During the afternoon and latter part of Monday last, heavy masses of ckmds 
gathering imperceptibly from all directions, and hanging motionless, together with a 
sensation of oppressive heat and closeness, as if a yacnum existed in the atmoq>hflra^ 
occasioned some comments, but as the barometer did not indicate unusual sererity of 
weather, it was conjectured by the prophetic, that a dash of rain, acoompanied, per- 
haps, by a few electrical discharges, would be the only result; the redn$S8 qfthssk^ 
and the sudden bursts of occasional eddies of wind at sunset, howeyer, produced some 
anxiety, though not sufficient to induce any Teiy precautionary measures of sacority. 
As night came on, these gusts of wind increased in severity, and serious fean of an 
approaching storm began to be entertained. At 11 there was every appearanoe of 
an approaching tempest, though the mercury had only fiillen one-tenth. By II, tlie 
vnnd was raging furiously, with incessant vivid flashes of lightning, thunder, aod 
floods of rain. A few minutes before 1 o'clock the mercury fell two-tenths in an in- 
credibly short space of time, and by half-past one it had fallen two-tenths more, being 
then in several barometers at 29.40. By 2 o'clock it had risen three-tenths." TUs 
extract probably giyes a very fair average account of the onset of a West Inffia ^ 
Cydone. In this case, it was passing to the Southward of the Island ; the YoeriBg^ 
being fiomN.and N.E. to East, S.E. and S.S.E. 

In the Atlantic Ocean, by a report forwarded to me by CaptaiEnz 
HuTCHiKSON, of the Bark Mundane of Liverpool, of the Log of 
British ship Shakespear in a Cyclone of which the calm centre 
over her in about Lat. 82** N., Long. 79° W. on the 18th Oct. 
Barometer stated to have fallen to 28.00, it is stated that — 

« For three days before they had the gales.*' ** There was about an hour, or ni 
before sunset, a blood red sky to the Westward, and also to the Eastward* 
three strata of clouds were shaded .with red which seemed to be reflected firam 
to the Westward, the whole having a peculiar appearance which had never 
seen before." 

346. Since the first edition of this work, I have found two nndoubiecf 

and highly remarkable instances of this red light, occurring in the Bay 

of Bengal and at night. The first is from Captain NoRMAif MoLiod 

of the ship John McViccar^ who was in the ship Albion^ in the Xoa. 

don* 9 Cyclone of October, 1832, track t on Chart No. III. His letter 

says, after describing five days of oppressive calms and other signs, 

which I shall elsewhere allude to, that on the evening of the Sth, in 

Lat. about 14o. 50" N. Long. 89) East,— 
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" At sunset the sea and skj became all on a sudden of a bright scarlet colour, I 
do not remember ever seeing it so red before, even to the veiy zenitli, and all round 
the horizon was of this colour. The sea appeared an ocean of codiineal, and the 
ship and evoiy thing on board looked as if it were djed with that colour ; the sky 
kept this appearance till nearly midnight, and it only diminished as it came on to 
rain. No sooner was this phssnomenon over, than the sea l)ecame as if it were all on 
lire with phosphoric matter. We took up several buckets of water, but even with the 
microscope few or no animalcules were detected. Having lost my log, I cannot give 
yoa the temperature of the water." 

It will be observed that here the red light was prevailing from suu- 
Bot till nearly midnight, or for 4 or 5 hours, and the moon was full on 
the 10th, Bo that she was then 10 days old, and must have given a 
good light. The second instance is in the recent Cyclone of October, 
1848, in the Bay of Bengal, forming the subject of my 18th Memoir 
Jour. As. Soc. Beng. Vol. XVIII. It was observed by more than one 
of the many ships which felt the Cyclone, but by none so carefully and 
remarkably as by Mr. Vaile, Chief Officer and then in command of 
the Barham^ who stated to me very carefully every particular in addi- 
tion to his capital log. In the sequel to the abstract of the Log, I 
have given the substance of this statement as follows : — 

*^ In this case too, we have the singular, and for scientific purposes 
the very valuable peculiarity, that the red sky occurred at night, viz. 
from 2 to 4 A. m., and at a time when the moon was shining as brightly * 
as it could for the clouds, it being the day before the full moon when 
she had at that time an altitude of 40° or 50^ 

Mr. Vailb states that at this time, the whole sky was clouded with . 
dense, heavy looking clouds, some of which were opposite to the ship 
on the side of the moon. The red colour extended over all, but was 
in patches, deeper in some parts than in others, and that some clouds 
facing the moon, were of a very deep orange red, and that occurring 
mt night it was more particularly remarked." 

With respect to the instances we have cited, we should also remark 
that this light must sometimes have been reflected aud at others trans- 
mitted, and therefore refracted light. It is to be hoped that future 
observers will not omit to notice this phffinomenon more in detail, so 
as to inform us of the state of tlie whole sky at the time, position of 
the son or moon, and every other particular. 

Captain Milleb, whom I have quoted at p. 275, informs me that in 
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a Cydone encountered by the Screw Steamer Lady Jocelyn in tiie 
Southern Indian Ocean, of which an account is given in the iV2wl. 
Mag. for 1854, and which occurred in the storm Tract in March in 
that year, the red light, which was very remarkable, did not appear 
till the Cyclone was moderating. 

The following phsmomenon, observed by myself at Calcutta, may 
perhaps contribute to explain this of the Bed Light. 

Being, on the 14th March, 1851, at sunrise, on a broad road (Ae 
old course) which divides the Esplanade of Fort William into two 
parts, I observed that I was in the centre of a low fog bank, periiaps 
not more than 40 or 50 feet, at most, in height from l^he ground, and 
which was distributed over the Esplanade in unequal "wreaths liketiia 
layers of a stratus cloud. On the metalled road on which I was, thera 
was little or no fog, but it extended all over the grass of the Eiplar 
nade, and the breadth of the fog bank to the East was as nearly as 
possible i of a mile. I was thus in the middle of a broad, flat^ disk 
or stratus cloud, much as we may suppose a Cyclone to form upon a 
large scale, or when upon its descent it brings down colder air firom 
above and condenses that nearer the earth's surface through which it 
passes. The sun was at this time rising, and as soon as its disk 
clear of the houses to the East (ChowringheeBoad), which might 
quire from 5^ to 7^ of altitude, a very remarkable phenomenon took 
place, which would seem to assist towards the explanation of this 
appearance. There was seen below the sun a complete semicircle. oT 
a glowing crimson red, but hazy, light ; the diameter of the semicircle 
passed in a horizontal line through the sun's centre and extended 
about 4® or 5^ on each side of him, and when at its greatest intensity 
the line of the diameter about coincided with the upper levd of the 
fog ; so that the effect was that of a section of half a complete cone of 
red rays passing through a low, flat fog bank, and refracted to the 
eye. As the sun rose the whole became indistinct, the red changing 
to yellow, and the form of the halo* changed from a semicircle to a 
hazy yellow oval. 

347. Appearance of the Stabs. It is probable that these 
bodies may often afford to the attentive observer a warning, in cor- 
roboration at least of other signs. Captain Lai^ gpobd, in our table> 
* Or rather *' glory," if halo is taken to mean a narrow circle. 
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notes only a '' burr** about them, which must be common in fdl hazy 

states of the atmosphere ; but Captain Buin)£S mentions a ** danc- 

^ sicklj appearance'* of them.* In commenting upon this in the 

Memoir in which his log is published, I have remarked that it maybe 

owing to wreaths of vapour, and the intervals between them ; and I 

have also adverted to the tremors of objects seen through telescopes in 

the momings> as occasioned by the rarefaction of different strata of it^ 

^ appearance and cause usually well known to intelligent seamen. 

Meteorologists are also well agreed as to the usual causes of the scintil* 

btion of the stars, which I take to be the '' dancing*' alluded to ; only 

that it was so excessive that it gave an idea of motion rather than of 

iQ^re scintillation (sparkling) ; but they add also, what we should in 

^l^iire note, that apparent changes of colour as well as of brightness 

stid place occur in the stars, especially at the times when they are most 

BeintQlflting ; or the changes of colour may occur with the planets ako, 

though thej rarely sparkle. Thus a blue or red star may change to 

^e opponte colours, or become remarkably silvery and white finr a 

•bort time, and then return back to its usual coloinr. All these are 

ii^UiitteTS to be noted and carefully registered ; they may be the first 

^dices of the actions going on in the atmospheric strata above, and, 

^y their frequency and constancy in certain circumstances, may be 

far more useful .as premonitory signs than we at present suppose. 

In three recent instances, all noted by good observers, this remark- 

*l>le brightness and i)winkling of the stars with an atmosphere so 

<W, that the rising and setting of the stars could be almost seen 

fib that of the sun and moon, has been noticed ; the first by Captain 

Shixi in the China Sea, preceding a Tyfoon off the coast of Luconia 

(Seventeenth Memoir, Jour. As. Soc. Beng. Vol. XYII.); in the 

leoond by Mr. Yailb in the JBarham in the October Cyclone of 1848, 

k the Bay of Bengal, and in the third instance by myself at Calcutta 

It the time of a severe and apparently stationary Cyclone at Ghitta- 

goog, 120 miles from Calcutta, in May, 1849. Captain Shibx states 

that at Singapore it is perfectly well recognised as one of the warn- 

mgs of the approach of a Tyfoon Cyclone in the China Sea. 

* Which was carefollj observed; for the log sajs, <* I thoaght at first my eyes 
deceived me, bat mj mates obeeryed the same; I suppose occadoned by some dense 
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In a letter received from Captain Oboood, of the ship Sarsburgh^ he 
states that this remarkable clearness of the night atmosphere enabling 
the stars to be seen close to the horizon was also observed off the 
Gape of Good Hope previous to the onset of a Gjclone in Lat 37^20' 
S., Long. 12° 49' West. 

Captain Hunsoir, Master Attendant of Yizagapatam, states in his 
report of the May Cydone of 1851, (see 21st Memoir Jour. As. Soc 
Beng., Vol. XXI.) that this remarkably dear atmosphere, smooth deep 
blue sea, bright stars at nighty and distant hiUs of wonderful distinct- 
ness are from his experience invariably the forerunners of a storm on 
that coast* 

At Patchung San, Northern Pacific, on the day preceding the Tr.S.S« 
Saratoga^ 8 Tjrfoon (see p. 278), it is remarked that the atmosphere was 
" very clear and distant objects seen with great distinctness." 

Gbe^n Light ok Sky. Captain Duncan, of the ship Duke 
Wellington^ in describing the weather previous to the onset of a Gy**^ 
clone gale in from Lat. 83^ to 87^ South, Long. 80> to 83^ East, saye^^ 

''At BODset we had abeaatifbl sky to the Westward; light hazjr ckmds shadedfioi^^ 
deep crimsoii to the lightest pink, with streaks of green between them; near the boir^ 
zon the green was of a very deep colour. Mj passengers were all ai^Tnirifig it, I tr^r^ 
them that old sailors said that green in the sky betokened no good, and so it piOTai 
with m.** 

Captain Jokes, of the barque Weet, describiag an appioacfaizn^ 
Cyclone in the South Indian Ocean, says, 

** Towards sunrise, blowing yeiy hard, &c. A heavy black bank of 
N. E. which had wooden looking tops, and between the breaks in the bank 
tinged with a doll orange colour. Tkey were very green.** 

The light shade of green at twilight is a well known optical pliaD- 
nomenon (see Kaemte^t Meteorology, p. 499) and may be frequen^lj 
observed in clear weather forming part of the colours then illtuni* 
nating the sky, and generaUy in succession to the yellow, but when it 
becomes so strong as to be remarked "in streaks," as here describ^^ 
it is doubtless an indication of some derangement in the usual sta^ 
of the atmosphere, to which the sailor who wishes to have time at bis 
command cannot too closely attQhd. 

848. Clouds. Amongst the cloud signs, light divided portio*^ 
of them carried rapidly on with irregular motions, seem to be 00^ ^ 



Pabt 7. § 849.] %M. Semariable Ughtning. ' 293 

the commonest signs, after the banks of clouds and red light of which 
we have just treated in detail.* 

349. LiOHTKOTG. I have noted in a preceding page the peculiar 
Uid of Aurora Borealis-like lightning noticed bj Captain Bundle, 
and the following is his remark at length, with my note upon it, XI^ 
Memoir, Jour. As. Soc. Beng. Vol. XIV. 

" I obflenrod those modifications of lightning more like the Aurora Borealis, which 
I hare seen in the north sea, or rather more like the Aurora Anstralis, which I have 
seen off Van Diemen's Land and New Zealand. I have ne?er seen it in low lati- 
tudes, but as a precorsor of strong weather. It gradnallj lightens np the Western 
horixon with a sadden dark red glare, and thus flickers about for a few seconds and 
gnduaUy disappears. 

« Again visible to the W. S. Westward, &e sullen red glare and flickering light- 
ning; midnight squally, sea presenting flashes of phosphoric light in all directions." 
My note is as follows : 

" I havB found while correcting this page for the press, a single instance in which 

this renuakable kind of lightning is described. It occurs in one of the replies to a 

oircolar, addressed, at my suggestion, by the Hon'ble the Court of Directors, £. L C. 

lo their retired officers, requesting information on storms in the Indian Ocean and 

CSiina Seas, by Captain Jenkins, tiien commanding the H. C. ship City ^f London : 

mbo says, speaking of an approaching hurricane in March, 1816, in Lat 12** to 

IS^ South, Long. 78® to 76^ East, for which, warned by his barometer, he was pre- 

2»ring: 'At 7, the appearance of the atmosphere altered, constant yiyid lightning 

(Asembling in the distance the Northern lights, with frequent hard gusts of wind,* &c. 

We are not to suppose from its being so unfrequentiy noticed that it is therefore of 

Tmnsoal occurrence; seamen are so accustomed to lightning, that they rarely take 

the trouble to describe it." 

The following note is by Captain Stewart, of the ship Bajaathan^ 
prmted in my Fourteenth Memoir. It refers to the approach of a 
Bmall but severe Cyclone, experienced by him in the Arabian sea — 
' ** On the evening of the 4th December,! I observed a remarkable kind of light- 

* IkmHe arched squalls too have been noticed in the Bay of Bengal and Southern 
hidian Ocean, when in dose proximity to Cyclones. By double arched squalls I • 
aiean squalls rising with two distinct and sharply defined black arches, one within 
ttid below the other at some 10^ to 20^ distance, and usually rising with great ra- 
pidity and blowing very sharply while they last. 

t His Cyclone occurred on the 5th, and was then travelling up to him from the 
°'^\f it vooM formed (of which we have no evidence), but there wm. another, and 
^^^ is very remarkable, raging to the N. N. W. of him at this time with the ship 
^oxorcA, at about 2® of distance. 
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ning to the Korth Westward, shootiiig up peipendieiilarfyftom the horizoD in stalki 
or oolmniis of two and three at short distances, it was not at all bright^ hnl nther 
of a dnllish gkre." 



In the October Cyclone of 1848, in the Bay of Bengal, just 
ferred to, Mr. Yailb also notes in the BarhofniCM Log^ at the approach 
or rather shortly before the settling down of the OydonOy that ** the 
lightning has a very peculiar appearance similar to the flash of a gun,*^ 
and upon farther conference with that gentleman he compared it both 
to the flash firom a gun, and at times to sparks as if from a flint and 
steely and altogether a most remarkable kind of lightning. 

850. If we consider that the bank of clouds seen at the approach 
of a Cyclone is the edge or side of a disk, such as that shewn in our 
Barometrical Chart, p. 246, and admit that extensiTe electric action 
is going on towards the centre, while the outer part is a dense ring of 
cloud, we shall understand how this Aurora Borealis-kind of lightning 
may be the reflection of a series of continued discharges seen above 
the wall of clouds, just as we see the distant red sky of a fire, behind 
masses of houses or trees, or the reflected flashes of the discharges of 
a volcano behind a range of mountains. Continuous electric dis* 
charges (such as, by the way, no European electrician has ever dreamed 
of), are by no means uncommon in tropical climates, and especially 
amongst the Eastern islands. In the Java sea, off the South Coast 
of Borneo, it is no exaggeration to say, that the lightning sometimes 
pmira down in cascades or columns from the clouds, and this in fouir 
or five places at once ! and in Madras roads the discharges of shee^ 
lightning behind, or rather above, thin transparent stratiform and 
cirrhous clouds, covering the whole sky, are sometimes so incessant 
for hours together that small print may be read by them ; they re* 
semble, in fact, the coruscations of the glow-worm or flre-fly! Sir 
M. EABAnAY, in the Philosophical Magazine, Vol. XIX. 1841, notices 
a " distant illumination of the clouds," which he thinks, if I recollect 
rightly, is simply a reflection of distant lightning on the edges of 
clouds, but no European lightning can give any idea of the terrific 
magnificence of that of the Eastern Archipelago and Eastern Seas 
in general. 

Amongst the terrestrial signs we find, at p. 281, that Captain Lano^ 
FOBP; in 1698, notes that the Caribs (Indians) had informed him 
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amongst their signs the sea '' had a stronger smell than usual." In 
a letter from Captain Sproulb of the ship Magellan^ describing the 
August Tyfoon of 1850, in the China Sea, he says, '' the sea-birds 
also flew high and wild, the sea also was agitated, and had a very strong 
unpleamnt odour." This was in Lat. 15° North and 112° 53' East, 
or about the middle of the China Sea< It might really be a strong 
odour eyolved from the sea or a peculiar sensitive state of the nervous 
system ; but this might perhaps be settled if a few bottles of the 
water.were filled at the time and carefully corked, and as many more 
a few days after, when the Cyclone was over and flue weather had re- 
turned. Care should be taken that the bottles are clean and the 
carka new, and the whole should be placed in the hands of a flrst-rate 
chemist for examination. 

851. Sbasoits at which Cyclones occur. I have placed here 
what we at get know of the times at which Cyclones have been 
known to occur in various parts of the world, from which the mariner 
may deduce, vovth some general prohabilitg, the chances of one on his 
voyage. On this our information at present is very imperfecit (except 
perhaps for the West Indies), but nevertheless it may be found 
useful now and then to look at the foUowing table, in which the num- 
ber of Cyclones is marked for the years of which we have any record. 
The use of it will be seen at once to be, that in running the eye along 
the line» of the West Indies for example, we see that in certain 
months more or fewer Cyclones occur ; and in some none at all are 
recorded during the long period of years shewn by the first column. 
It is by no means to be supposed that we have any accurate registry 
of these meteors for any part of the world, but the numbers given 
mag approach nearer to correctness than we should at first imagine, 
because if a Cyclone was to occur out of the usual months or seasons 
it would be much remarked. 

The seaman also should not fail to keep in mind, what I have said 
of the difference between Monsoon-Gales and Cyclones ; and that his 
monsoon or trade may rise to the strength of a very strong gale, but 
it wiU still be steady, and his barometer without depression. 
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Id the former editions of this work I have stated that nc 
have been known to occur in the month of May in the C 
but ftom a letter from Captain E. T. F. Kibsopp, commi 
Steamer Juno, at Manilla, I learn that a severe Cyclone t 
euced in the Bay of Manilla and in the adjacent China Sea 
the 4th May, 1860. Capt. Eibbopp forwards me brief exi 
the loga of three ships, besides that of his own veesel, regi 
Cyclone, which like that of the Eaaurain (Track Z in C 
appean to bare had a track out from the Bay of Manilla to 
ward ; but not having the detailed logs of the ships and 
tion being often deficient also, nothing very positive can b 
The essential matter however for db at present is the fact, 
Cyplonea may occur in May, in the China Sea, and thu 
appearance of doubtful weather or an uneasy Barometer, 
seaman will take due precaution. 

353. "Whielwihdb aitd "Watkb-spocts. There seem 
least aa effects are concerned, bo complete a gradation from 
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and harmless duBt-wbirlwind, to the larger aud mischievous ones of 
the same kind on shore, all of which "become water-spouts when they 
reach or cross water^ to the mischievous fine weather whirlwinds 
which have dismasted ships at sea, and from these again up to the 
great water-spouts and the smaller tornados or tornado-Cyclones, that 
a book on Storms would be incomplete that did not advert to them. 
I shall perhaps do so at some length, but I desire to say here, that I 
do it without especially advocating any particular theory, but rather 
as desirous of indicating from various facts what appears highly worth 
inquiring into. 

854. The seaman cannot be too often told that a theory, whether 
directly proposed or hinted at by a writer, or framed almost uncon- 
sciously by himself, is not a rule^ but a torch to assist in guiding him, 
and to be exchanged for another as soon as he finds a better one ; and 
that it often occurs, that by the very destruction of the wrong theory 
by well observed facts, we get hold of the right one. I proceed first 
to describe these pha^nomena by my own knowledge, or by extracts 
in the order in which I have named them. 

855. The simplest forms of whirlwinds are such as are not unfre- 
qnently seen in Europe, but in tropical climates they are far more 
firequeut, and indeed in some countries and districts, during the dry 
season they occur daily, and oft^n in numbers. On the plains of 
India they are seen most firequently in the mornings, when one or 
more slender whirling columns of dust, leaves, &c., are suddenly seen 
to rise and to move about, at first slowly, and then to start off as it 
ivere on some line of direction, whirling light bodies about as they 
pass them, and when they meet with obstacles, as trees, houses, or the 
like, sometimes passing over them, and at others being broken up and 
lost amongst them. In open spaces they become fainter and disappear. 

856. No perceptible change of temperature accompanies these 
little whirlwinds, and I am not aware that any electric observations 
have been made on them. They appear in India, by the evidence of 
a friend, Mr. J. Bbidoman of the Goruckpore district, to turn in- 
differently either to the right or left, ». e. either (^ ^' O • "^^^ 
gentleman has at my request taken the trouble to observe several, with 
a view to ascertain in what direction they rotated, and he says — 

* Of which wc shall give instances. 
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** I IbK^got to oommanicate to yon my observations on the petty whirlwinds which 
occur in the cold weather, and about which we had talked two years previously, as 
possibly having a similar origin to the greater ones, which constitato storms and 
hurricanes. I watched for them with care, but it was a long time during the season, 
1839-40, before any of the phenomena hi qutetion occurred. There were many 
wfairlwiiids, but always in a strong breeie wf which I considered them mere eddies. 
They turned indifferently N. £. S. W. and N. W. 8. £., but generally the fanner. 
At length one occurred which was to the purpose ; the day was doudlcss andthe air 
stagnant or nearly so. It turned the right way (for the theory) i, e. N. W. S. "K, 
and moved forward at the rate of five miles or so per hour, ftom N. £. to S. W. I 
saw no more that season, but the following cold weather, 1840-41, 1 saw a great 
number of the kind to be'observed upon, viz., those occurring suddenly while die 
surrounding atmosphere is stagnant and undisturbed. The first Ihree or four were 
conformable to the thfioiy, and turned N. W. S. £., the next few turned the revena 
way, the remainder turned indiscriminately, some one way and some the other, and I 
became convinced that they depended upon no rule, or at least no rule producing 
uniformity of motion." 

357. In a letter addressed to me from Deesa, on the borden of 
Kutch and Scinde, Dr. Thoic says — 

^ I have had most extensive observation of the dust-whirls d tiie deserts of Sdnda 
and this countiy, and have veiy copious notes of the circumstances under which they 
occur. 

" They turn in both directions. I have seen twenty in an hour,half adoaen afftfai^ 
same time, and two near one another revolving in opposite directions. They have 
been equally fi^uent in diy, clear, and cloudless skies as in approaching storms ; in^ 
calms as in the sultiy air of high winds ; never prevailing, however, in a strong gale.. 
They are not seen in the monsoon or winter months, but aro most finequent in tibi^- 
transition from the N. £. to S. W. winds, especially in May and June just before th» 
rains set in. I have ridden after them and got in^ their centre on horseback by 
backing my horse. But I have never had an electrometer to detect the pecnliar 
kind of electricity, which is developed by them.*' 

358. The following notice occurs in the Journal of the late Dr. 
Griffiths, who was sent as naturalist with the Army to CabuL 

** Whiriwinds are common about Cabul, commencing as soon as the sun has attained 
a certain degree of power. 

'^ In all cases they assume the shape of acone, the point of which is a tangent on the 
earth's surface ; the cone varied in shape, is generally of a good diameter, occasionally 
much pulled out, some being 2,300 feet in height,* the currents are most violent aft 
theapex« 

* An error of the press ; 230 must be meant, as ascertained by observation, or ** 2 
or 300 ft.** probably ? 



Party. $859.] Xhut-Whirhrinds in India. 299 

** They come and go in all directions, even after starting, not always preserving the 
original direction. They are less common on days in which winds prevail from any 
given direction, and vary mnch in intensity, from a mere breeze, lightly laden with dust 
and with no tortuosity, to a violent cone of wind, capable of throwing dovm a small tent. 

** Norther^ winds are prevalent here from. 1 or 2 p. k., until 8 or 9 p. k. occasionally 
they only commence in the evening, when they are obvioosly dne to the rarefaction 
of the air of the valleys by the great heat of the son, amounting now to lOO*^ at 3 p. m., 
and the vacuum beii^ supplied by giftts from the high mountains to the north and 
north-east." 

In a report forwarded to the Medical Board of Calcutta by Dr. 
Baddelejf H.G.8. he Bays, ^* Gapt. Simpsoiiy Deputy .Ajaaistant Quarter 
Master General, relates, that in Affghanistan he was once witness to 
one of these columns of dust which remained almost stationary for» 
he thinks, nearly three hours ! This one was several yards in diameter, 
and he was enabled to approach sufGLciently near, to remark with 
accuracy their peculiar phssnomena." 

859. In one instance, however, carefully observed by myself^ and 
of which the following (abridged) account was sent to the Calcutta 
JSn^lishman^ the rotation was according to the law for the Northern 
Hemisphere, and the incurving of the wind mostly distinctly marked 
by the dust. 

<« On the 2nd April, 1849, at }-past 1 p.k., I observed the dust rising in a somewhat 
loolnnmar form, within the inclosore, and just at the gate of the Sodder Board of 
Bevenne Office ; and the whirls discernible in the upper part, like those of the smoke 
iof a fire^ though as yet thin, convinced me that this was a genuine Bhoot, or dust- 
whirlwind, just forming (or descending, if Mr. Piddington*s theory of them be correct). 
In a moment, trains of whirling dust arose to the north and south of the gates of the 
Sudder Board, peihaps for about 85 yards each way, in the Chowringhee road, moving 
up and down to join the main column which now started forward, on about a W. S. W. 
/or W. b. S. track, coming directly towards my carriage, which I had stopped on the 
don road in the open Esplanade to observe the phsonomenon. The column of dust 
now made a magnificent and massive, volcano-like, spiral whirl of the dust on tho 
Chowringhee road, bat, on crossing it, it became thin and meagre when it reached 
the grass of the Esplanade, but the whirling and progression were still distinctly seen. 
When it reached the cross road, where I was standing ready to watch it, for it crossed 
4)i4y some ten or fifteen yards behind me, it again shewed its extent and power, by 
xaising a laige thick whirling column, whirling fix>m right to left outwards, (or against 
the hands of the watch), and distinctly and most evidently forming also what Mr. 
Fiddington calls the incurving, and Mr. Bedfield the vorticular. spirals ; so that at two 
separate instants perfectly weU marked, it resembled at the base a huge turk's-head 
JiQOt, of red and gray dust, and the column in the midst might well be likened to the 
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ttnmdf befof€ tibef flii6 cnt o£ I ooold however allow mjaelf only smoment toi 
flfl tliif , for I nn np and into the midst of It, Irat oooM find nooent^ 
not pofiihle to keep the eyt^ open, and scarcelj to bfeathe in the thick mass of d 
which metned Mmewhat hotter than the open air I had left. I then stood atOl, 
allowed it to more away fiom me, idiich it did at the rate of about six miles an b 
There weremlao at the edges a nnmber of smaller whirls fbnning at times, botwl 
did not last^ and were evidentlj drawn into the larger vortex, these yrere not n 
than three or four feet high. . There was at me time a pleasant breeze Uowingl 
tibe 8. E., and I shoold estimate the diameter of the Bhoot at the base aboot 1 
15 jardi, and its height at peiiiaps 25 feet. When witiiin it, there seemed no ] 
ticnlazlj violent wind." 

A letter from a friend in Not. 1852, mentions, that he had i 
just seen at Calcutta no less than a group of teven dust whirlwi 
chasing each other in a circle of about 20 yards in diameter. 1 
exhibition lasted nearly two minutes : all were separately revolT 
from right to left, and the whole ^ following the leader," also from lij 
to left, attd raising considerable dust. 

860. In the Journal of the Asiatic Socieiy Beng., Vol. lY . p. 9 
Mr. J. Stxphskson gives several notes on the sand columns whidi 
frequently observed on the sand banks in the bed of the Gungea. 
describes them varying from 20 to 100 feet high, and the large o 
about twelve feet in diameter, having a whirling motion and remain 
perfect several minutes. The natives affirm that persons are soi 
times killed or hurt by them. The same account is given of them 
the snowy steppes of the Himalaya mountains in Moobcboi 
travels, as follows : 

** I had never seen the phenomena of the whirlwind more common than on 
plain : It was, perhaps, like that of the Arabian desert on a smaller scale, ndsb 
column of sand suddenly to a groat height at one particular spot, whilst all an 
the air was perfectly calm. In general, these gusts are not at all dangerous, 
strange stories are told of their occasional violence in particular spots, and the]f 
said to be suflScienUy strong at Digar, to cany horses and men off their feet, b 
accompanied by reports like those of artillery. I can confirm the truth of these 
stories to a less exaggerated extent, having heard on the Digar Pass the i 
howling through the crags at a very considerable distance, with a noise occasioo 
like that of a falling stone. Possibly an exposed portion of rock had been bk 
down." 

In Europe albo and even in England, whirlwinds, accompanied 
loud noises and which destroy men (and of course cattle) in expos 
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Bituations, sometimes occur. In the TimcM of 27th Dec. 1848, p. 6, 

it is stated that a quarrjman of Battennere and his two sons were 

leaving their work on Honister Crags, when having reached the top 

of the mountain they heard the loud sounds of an approaching whirl- 

wind* and being aware of its consequences in their exposed position, 

threw themselves upon the rocks. The father being unable to 

retain his hold was carried bj the force of the wind some 80 or 40 

"yards from the summit and dashed to pieces. The Indian accounts 

"fclien are not exaggerated. 

A curious account was given to me of Indian dust-whirlwinds by 
. Bbohbitdorf, a highly intelligent Glerman resident, educated as 
mining engineer, who had run after and penetrated several of them 
Upper India» where they are very common, and sometimes of con- 
iderable size. He describes them as forming a thick broad wall of 
'^usty through which it was half suffocation to penetrate, but when in 
"Ahe centre it was nearly calm, with nothing but the wall of dust 
^^TifliUe. He further told me, that he had seen large ones commence, 
^aad that they did so in segments, which afterwards united. 

361. In SiOH*s '^Babylon and Persepolis," they are thus de- 
scribed, p. 228, , 

** Those kinds of sand-spauis or whirlwinds which are called in India " Devils,** are 
'^nrj common in the plain of Shiraoz, and often present a very cnrions appearance, 
^hea ten or twelve of them may he seen at once in diffisrent places, rising into the 
^ir like hnge columns. They are generally seen commencing by rising out of the 
^arth with violehce like a burst of smoke from a volcano, and gradoaUy extending 
themsdvds upwards. The people h^e say that they are not formed at night, or in 
^e early morning or evening.** 

862. Col. Beid gives at length the description of the great, moving 
pillars of sand in the Nubian desert as seen by Bruce, who at one 
^me counted eleven of them together, and describes them as being 
2O0 feet high, though only 10 feet in diameter ; and we know, from 
^Uatory and travellers, the undoubted fact that, in the deserts of 
•A-firica, armies and caravans have been overwhelmed and destroyed 
by them &om the days of Cambyses to the present time. Colonel 
H*:bid also quotes Captain Lyons, describing those of Mexico, which, 
exactly agree with what we have said of them as they occur in India, 
^^^y that Captain Lyons estimates his as from 200 to 300 feet in 
'^^ht. Lieutenant Fyxbs describing those of Western India, esti- 
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mates them at' about 18 feet in diaxneter, and '' some hundred" : 
altitude. 

863. The mischievouB kinds of these land whirlwinds seem to I 
nothing more than those just described, but of force enough to destro 
houses and men, uproot trees and even to tear, break and throw dow 
buildings, and thej may be traced, in accounts &om various parts c 
the world as well as in India, of all sizes, from a few feet up to som 
hundred yards in diameter, and as occurring in all kindd of weathen 
and by night as well as by day. Many of these also in passing brook 
or pondsy have been known to assume the appearance of water-spout 
for the time, and to raise up the water and even the fish witii ii 
HoBSBUBGH (Introduction, p. 9,) once observed all these phaanomeoi 
together in a whirlwind. He says — 

" I have observed oae pass over Canton Biter, in which the water ascended like i 
water-spoat at sea, and some of the ships that were moored near its path were •ad- 
denly tamed romid bj its inflnence. After passing orer the river, it was observed 
to strip many trees of their leaves, which, vnth the light covering of some of tibe 
houses and sheds, it carried up a considerable way into the atmosphere.'* 

In the Calcutta " Gleanings in Science" for 1829, Vol. I. p. 840^ 
there is the description of a whirlwind near Dacca, after a heavy N. 
Wester. The writer describes its appearance to be exactly that of m 
water-spout at sea when se^n from a distance, vus<, a desoemding 
column from a heavy black cloud tapering to a black part near the 
earth, which gradually increased to the same size as the rest, and ap> 
pearing from the earth upwards to near the doud like a fine white 
smoke. It raised a cloud of dust with bamboos, mats, &c. when it 
reached the ground in the centre of a village, but upon proceeding to 
the spot no water had fallen ; twelve huts were destroyed in the space 
of about 50 yards in diameter, but the houses beyond this were unin* 
jured. The roofs of the houses in the centre were crushed flat, tiioee 
at the sides were thrown onwards. The writer attributes the effect to 
wind, producing the same effect as '' a gun when fired at the earth ;** 
some persons were struck down, but no Hves were lost. The writer is 
also of opinion that the water-spouts at sea, of which he says he had 
* observed many, do not contain any water as usually supposed. 

Humboldt, in his " Aspects of Nature,'* in describing the Llanos of 
South America, describes the dust-whirlwinds as being occasioned by 
opposing currents of air, and goes on to speak of '* the electricafy- 
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cbirged centre of the whirling current.*' I have not found upon what 
observations this epithet is grounded. 

In the Philosophical Magazine for August^ 1850, No. 248, is a 
highly interesting paper hj Dr. P. Baddslst, H. G. S., dated from 
Lahore, shewing condusivelj, hj electric experiments extending over 
the hot seasons of 184i7'48-4>9 and 50, that the dust storms, so preva- 
lent in all the North-Western Provinces of India in the dry months, 
are purely electrical. I extract the following without abridgment 
from Dr. Baddslbt's paper. The passages marked in italics are so by 
myself, as exactly coinciding with the views I have submitted since the 
first edition of this work. 

''My obsenratioiifon tills subject have extcDded as far back as the hot weather of 
1847, when I first came to Lahore, and the result is as follows. Dust storms are 
caused by spiral colitmtu qf the electric Jluid paesingfrom the atmosphere to the 
earth : thej have an onward motion — a reyolying motion like revolving storms at 
BCtLf and a peculiar spiral motion Jrom dhove downwards like a eorkserew. It seems 
probable that in an extensive dust storm there are many of these columns moving 
on together in the same direction; and during the eoniinuance (>f the storm vutny 
sudden gusts take place at intervals,^ daring which the electric tension is at its 
maximmn. These storms hereabonts mostly commence firom the N. W. or West, 
and in the course of an hour, more or less, they have nearly completed the circle 
and have passed onwards. 

** Precisely the same phiAnomena, in kind, are observable in all cases of dust- 
ftonns: from the one of a few inches (feet ?) in diameter to those that extend for 
fifty miles and upward, the phsenomena are identical. 

" It is a curious fifict that some of the smaller dust storms occasionally seen in ex- 
tennve and arid pUuns, both in this country and in AfTghanistan above the Dolan 
Fftas, called in &miliar language " Devils," are stationary for a long time, that is^ 
apwards of an hour, or nearly so, and during the whole of this time the dust and 
minnte bodies on the ground are kept whirling about into the air. In other cases 
tfiese small dust stonns are seen slowly advancing, and when numerous usually pro- 
ceed in die same direction. Birds, kites and vultures are often seen soaring high up, 
just above diese spots, apparently following the direction of the column as if enjoying 
itf My idea is that the pluenomena connected with dust storms are identical with 
those present in waterspouts and white squalls at sea and revolving storms and tor- 
nados of all kinds, and that thcjf originate from the same cause, viz. moving columns 
cf diectricity* 

* These are exactly the terrific gusts which old sailors so well remember in ty- 
ibons and hurricanes, and which are in fact beyond the power of words to describe, 
nor can any one who has not experienced them imagine their violence.— -H. P. 

t Looking for prey also no doubt^H. F. 
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" In 1847, at Lahore, being desiroiis of ascertamiiig the nature of dust stonns, I 
projected into the air an insulated copper wire on a bamboo on the top of my honae, 
and brought the wire into my room, and connected it with a goM-leaf electrometer and 
a detached wire commnnicating with the earth. A daj or two after, during thepaa- 
sage of a maU dost storm, I had the pleasure of obaenring the dectric fluid paaang 
in vivid qwikt from one wire to the other, and of oonne strongly affecting the elec- 
trometer. The thing was now explained ; and since this Ihave bj the same means 
observed at least sixty dust storms of various sizes all presenting the same phaeno- 
mena in kind. ' 

" I have commonly observed that towards the close of a storm of this kind a fidi 
of rain suddenly-takes place, and instaiitly the stream of electricity ceases or is 
much diminished, and when it continues it seefns only on occasions when the muw m 
is severe and continues for some time after. The barometer steadily rises througfaooL'^ 

The author then goes on to describe his observations on the Dew — 

point, and his manner of observing it. He calculates that Lahore t 

about 1150 feet above the level of the sea. And he farther describess- 
the kitids of sparks or brushes, and the manner in which electrici1= 
acts upon dust and light bodies, and which I do not extract. 

Ho continues describing the dust storms as follows : — 

** Some of them comeon with great rapidity, asif at the rate of 40 tceOmiks m 
hour. They occur at all hours, oftentimes near sunset. 

** The sky is clear and not a breath moving ; presently a low bank of cloods isi 
in the horizon which you are surprised you did not observe before ; a few 
have passed and the cloud has half filled the hemisphere and there is tio time to 
— it is a dust storm, and helter-skelter every one rashes to get into the hoove tdc 
escape being caught in it. 

** The electric fluid continues to stream down the conducting wire unremittiii^l^ 
during the continuance of the storm, the sparks oftentimes upwards of an incb mm 
length, and emitting a crackling sound; its intensity varying upon (with?) theftr^^* 
of the storm, and, as before said, more intense during the gusts. 

** One that occurred last year in the month of August seemed to have cotais 
the direction of Lica on the Indus, to the West and by South of Lahore, and toha^ 
had a north-easterly direction. An officer travelling and at the distance of tweni 
mUes or so from Lica was suddenly caught in it ; his tent was blown away and 
himself knocked down and nearly suffocated by the sand. He stated to ma thst 1 
was informed by one resident at Lica that so great was its force at the latter pla^^ 
as to crack the walls of a substantial brick dwelling in which the above officer hm^ 
lately resided, and to uproot some trees about. 

*< I have sometimes attempted to test the kind of electricity, and find that it is nO^ 
invariably in the same state, sometimes appearing + and at other times — ; diangin^ 
during the storm." 
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We have not yet however on record in India, or in any part of the 
world, an instance in which North-Westers as they are called^have been 
found to blow at the same time, with equal force, in the opposite di- 
rection in any other place, and the North-Westers of the plains are 
the dust storms of Fpper India, the rain being more abundant in 
the North- Westers and African Tornado. The wind, it is true, always 
Feers, and sometimes with the force of a pleasant breeze to the oppo- 
site quarter, but this is usually after the squall is over, so that we can 
oxily as yet call our North- Westers straight«lined winds. Db. Baj)- 
j>ELET*s observations however do much towards the advancement of 
^He theory of an electric origin for Cyclones of all sizes and Glasses^ 
axid I trust they will be continued. 

864. We come next to the singular class of fine weather whirl- 
^v^ds, or those which appear in comparatively fine weather at sea, 
'^bich suddenly and seriously damage or dismast ships, committing, 
l^ke those on shore, all sorts of mischief, firom carrying away studding- 
^ul, booms, and royal masts, to downright dismasting; these seem, 
&om the accounts which I have met with in print, to occur mostly (or 
Blways) in the day-time, and indeed their whirlwind character is not 
^o well distinguished at night. Most seamen have met with the 
^hter sorts, but th^ more serious ones are fortunately not common, 
ted indeed we are not certain, from any of the published accounts, 
that they are whirlwinds forming miniature Cyclones, as they are 
^iSQally confounded with the white squalls, so well known to seamen, 
^xid which rather appear to be straight-lined winds of excessive vio- 
l^ce^ but which are seen approaching, and in fact named from their 
wUteoing the horizon with foam, like a mass of breakers, or from ap- 
pearing at first like a white cloud. 

865. Colonel Beid quotes the instance of the ship Sir Edward 
^H^i which lost her fore and main masts in a sudden squall shortly 
^ftor leaving Madras roads ; but the newspaper accounts, to which I 
We referred, are very incomplete, stating that it was a sudden squall 
oqIj, and that reports were current that both masts were rotten, &c« 
10 that it is impossible to say what were the circumstances. 

866. I am indebted to a friend for a very remarkable instance of 
ID American ship, commanded by a Captain Faibfixld, the name of 
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which IB not leooUected, a trader between America and Europe, being 
in the middle of the Atlantic, with so little wind that the Captain was 
in the act of looking up at the flapping sails, and observing to the 
mate that they must carry on all they could to make a passage, 
when on a sudden, and without the least warning, the vessel was dis- 
masted and sunk by a whirlwind, a few of the crew and passengers 
with the Captain escaping in one boat. The Captain was much blamed 
by some parties for having quitted the sinking vessel too Boon, but 
the general opinion amongst nautical men was that no blame coold be 
attached to him.* This would appear to have been very distinctl; 
the kind of violent fine weather whirlwind, of which we have all 
ac(X)unts. 

The Nautical Standard of 9th Oct. 1850, gives an acooont of ih». 
Maltese Brig Lady Flora being " struck by a water-spout," wher^^.^ 
eighty miles to the westward of Gozo, and immediately founderec^^s^e 
One man alone was saved by the Brig Maltese, which was near. 
have also been informed by a very credible witness that some years iS-^^ag 
a China junk lying amongst other shipping in Singapore roads, was 8a«:^-^u(j 
denly struck by a whirlwind in fine weather, and sunk at her andior^z^.Qn 

The following is from a newspaper of 1852, describing a W h-^^-^ Thitc 
Squall off New York : 

<< On the Sd ixut, ai the reyenne cutter Taney, Lieat Martiii, waaprooeediiigd^fefc.^Boir]| 
the bay, aho was suddenly struck by a white squall and capsised, and itnwwyH^- 
filled. Lieut. Martin and officers, and some of the crew, who were twelve in 
were taken off by the steamer ITtamas Hunt, and brought to the dty. Fhra r meg 
were drowned. The steam-boat Hunt, which was coming dose on al the tlme^^^^ m^ 
pilot-boats, the Yankee^ and No. 8, then in the vicinity, sayed the oommandor-.'^^ tmt 
lieutenants, and the pilot, with thirteen of the crew. Two arm chests wen p^^Bc^ 
up by the Yankee full 150 yards from the wreck. When struck by the sqiia!^9l7i^ 
Taney> was about a mile below Governor's Island. The squall seemed to fidl aK^Msnf \ 
almost vertically, causing her to capsize and fill in an instant. So limited WHBtfiBfte h 
extent and duration of the squall that pilot-boats and other vessels, within ISO /f 
yards of the spot, were becalmed at the time, and immediately afterwards if miTj ! j. 
more than a breath of air could be perceived. Ci^tain Martin also states tfiat ii was ^ ^ 
so sudden that not a ripple was observed to indicate its approach.— JE hyi 's s i . ** /^ 

* I mention these details, as they may serve to trace out the accounts of this extz^a- 
ordinary meteor, which I am told were published in America, in fUl detail^ in 
newspapers of Uie day. 
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The American ship Lightfoot^ on her voyage to Calcutta, in June, 
1856, in 16.4(0 N. 86.08 East, was struck bj a whirlwind from aloft, 
which carried away her three topmasts, jib-boom» cross-jack yard, and 
mizen-mast head at once. The wind below remained steady at S.W. 
as before the accident^ which did not last three minutes, the barometer 
remaining perfectly steady, being noted only ten minutes before the 
disaBter. 

367. The bull's-eye (plho de bove ?) or bull's-eye squalls, of which 
we hear and read on the coast of AMca, and which the Portuguese 
describe as first appearing like a bright white spot at or near the 
asenith, in a perfectly clear sky and fine weather, and which rapidly de- 
scending, brings with it a furious white squall or tornado, may be a 
strongly marked kind of these squalls. The white cloud is alluded to 
in M. Goldbsbbt's account of the tornadoes, see p. 228. 

In a very careful log forwarded to me by Captain Bobebt Wool- 
WABD, of the Boyal (W. India) Mail Steamer Thames^ there occurs, on 
Sept. dOth, 1856> when the ship had reached fine weather after passing 
to the Southward of a severe Cyclone travelling to the Eastward in 
the Northern Atlantic, the following remarkable entry of an appear- 
ance which seems to have been an instance of the BulVs eye, which 
fortunately did not descend on the ship. 

'' 30th September. Moderate breeze and fine from North, decreasing 
towards Noon. At 11^, A. ic. observed a small white cloud subtend- 
ing a diameter of about 2°, and nearly circular, pass the zenith firom 
West to East at the rate of 10 or 12 miles per hour, whirling round 
contrary to the hands of a watch, at a height of 3 miles ; Bar. at the 
time 29.74, Ther. 69^ in the shade. I pointed it out to all the officers 
of the shipi who were assembled to take the sun's Mer. Alt. The 
Teasel's position at Noon this day was Lat. 4Q^ 18' N., Long. 19.06. 
West" 

In a large collection of logs and notes sent me by the Hon. East 
India Company, occurs the following in a letter from Captain JoBUKa 
of Newcastle, who, at the time alluded to, commanded the ship £an- 
diana, which seems as it were to connect the whirlwinds with the 
White squalls and tornadoes at sea on the one side, and it may be with 
^^ larger Cydones on the other ; though we have not, unfortunately, 

x2 
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anj Teering of the wind Doted. It is remarkable alaOy as occmiiiig 
within the dangeroua space which I have named the hurricane tract. 

"« On Snndaj, 4th October, 1840, LaL 13* South, Long. 86* 9* EMt aS 9 r. K., s 
hnrriciiie oommenced from North (without may wsraing; it wm a dead calm at 8.15, 
p.if.), which carried awajoor three topmasts, jib-booai, and qvungthe mizen-maity 
lajing the ship right on her beam ends. It lasted with the ntmostfiny for finirhoiin» 
and then moderated as snddenlj as it commenced. My banmeter rather rose than 
fen prerioaslj to it, and was never below 29.65. This was a most eztraordinaiy 
oceorrence, and so sadden that the men were up shaking the first ree6 ovt, and I 
had onlj jost time to call them in off the yards before the masts went ofrer the adsL 
I only gare the orders forthemto come in, from obserring theeztraordinaiys^pear- 
ance of the water to windward. It was like a soiid most qf breaken coming dmm 
like Ughtning upon us" 

In the Bengal RurJcaru of Noyember 10th, 1831, is the following 
account of a whirlwind, which seems nearly similar to that of Ls~ 
Paquehot de% Mera du 8ud, quoted at p. 88. 

Diamond Habboub, Ship St. Qeorge^ Captain Wills, Novemher 
8th, 1831. 

** I roust now tell yon of our misfortunes. On the 15th S^tember, being in T itf j 
35^* 30' South, and Long. AA^ East, we met with a whirlwind, which in a minnte car- 
ried awaj our fore-mast by the board, the main-top mast and mizen top-gallant tn— «^ 
and we afterwards found our jib-boom and mizen-top mast were spnmg. Finding 
the Yosicl to steer well under jury-masts, the Captain pushed on for Catentta fa» ^^ 
of the Mauritius, and arrived in four months from pilot to pilot" 

I have met with no farther details of this whirlwind. 

Of that description of whirlwind or tornado-whirlwind on shon^ 
which we might suppose as connecting these with the small Cyclones, 
there is a capital instance given in Vol. XU. of Thoksom'b AnTn^lff 
of Philosophy for 1818, p. 40, in the " Account of a Storm in Snasex^ 
in 1729, taken from a scarce pamphlet by Biohabd Budgsn, in which, 
affccr a description of the weather for some days previous to the 20th 
May, on which day it occurred, it is said to have commenced its 
ravages at Bexhill, and to have travelled a little East of North to 
Newingden in Kent, and a few miles farther ; that it was for the first 
two miles about 80 rods in width, but afterwards more than doable. 
It travelled in all about 12 miles in 20 minutes, and it distiincUy 
whirled from the right hand to the left, destroying literally every thing 
in its progress, but its limits were so exactly defined, that though it 
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tore the largest trees to pieces, those in the neighbourhood suffered 
no injury. The heaviest bodies were moved and carried to consider- 
able distances bj it. It is farther noted that the spectators had the sur- 
prising horror of seeing, at about 20 miles distant, " such imremitting 
coruscations together with such dreadful darting and breaking forth 
of liquid fire at every flash of lightning, (in the way of the hurricane 
firom the sea side into Kent) as perhaps has not been seen in this 
climate for many ages." 

This is a remarkable instance of a small tornado, with all the cha- 
racters of a true Cyclone, as to its turning like those of the Northern 
Hemisphere and its progress of 36 miles per hour, and which was, 
moreover, and this is most important to our views, unquestionably an 
electric phsenomenon in a highly concentrated form. 

368. HoBSBUBOH (Introduction, p. 8) says that he has passed 
through the vortex of water-spouts that were forming, and that there 
is a whirling motion. Mr. Walbjib, of H. M. Dock Yard, Plymouth, 
quoted by Colonel Eeid, p. 492, says that he sailed through a water- 
spout in the Bay of Naples, and that its rotation was with the hands 
of a watch. Both of these cases relate of course to small water-spouts, 
the following to larger ones. 

369. In Franklin's letters there is a paper of extracts from Dam- 
pieb's voyages, which was read at the Boyal Society, and one of the 
water-spouts described in it, which appears to be cited by Dampieb 
as an instance of the danger of their breaking, as it is called, over a 
ship, is well worth quoting here, as shewing that the sea water-spouts 
are really whirlwinds, and sometimes dangerous ones. 

" And now we are on this subject, I think it not amiss to give yon an account of an 
accident that happened to a ship once on the Coast of Guinea, some time in or about 
the year 1674. One Captain Records of London, bound for the coast of Guinea, 
in a ihip of three hundred tons, and sixteen guns, called the Bleuing. When he 
Game into Uititude seren or eight degrees north, he saw several spouts, one of which 
came directly towards the ship, and he having no wind to get out of the way of the 
spent, made ready to receive it by furling the sails. It came on very swift, and broke 
a little before it reached the ship, making a great noise, and raising the sea round it, 
a« if a great house, or some snch thing had been cast into the sea. The fury of tlie 
wind still lasted, and took the ship on the starboard bow with such violence, that it 
mapt off the boltsprit and foremast both at once, and blew the ship all along, ready 
to overset it; but the ship did presently right again, and the wind whirling round, 
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took fbe A^ A teeood tmie wididie UkefnyMbefive^bal OB die eoBtn^ 
wm igain like to orcnet bcr die odicr mj, die waawm-nmit fM die Iny of dw 
feeoiidblMt,eiidwie«M|itdiortofl;asdiefiweniiiteiidboiftq«ii badbenbdne. 
The mtimnttt endBMnnlopHMitrecebed aodemegi^ iir diefiny of diewnid (wjadi 
WM prcMotlj oTcr) did not reedk dion. Tlnee men wen in die tan/topirbm the 
Ibrcmaet broken end one on die boltqirityaod ftfl wiA dwm into die eee, bol all of 
them wtrt icfed. I bed duf idetion from Kr. Jkihn CeabXy who wae dken qnaiter- 
mefterendeteiraidofbcr; one Abnham Wife wae ddefmate^ nod LeoomdJcfib- 
liei, feoond-mate." 

870. Next to this we may plaooyfrom M. PBi/rm's work, p. 274 
who has taken it from the Fhjrico-chemical Inatitatioiis of Father 
FiAjrcnriy who had the aoeountB firom an eye-witneaa, the foUowing- 
inatanoe of a Mediterranean polacre, which was entiielj enveloped in. 
a spout in the Ionian sea, opposite to tbegolf of Sydra. The relation 
is as follows — 

** The wind was E. N. E. and sgatnst us. The sea was much agitated, tiie Aj- 
oovered with yery low black and thick clouds, which, die daj being fiir adraaoed^ 
made complete night befiire the nsaal time. Also at once the winddhanged toN.Bi*' 
and we tacked to the Northward; all the sails were taken in except die four larger 
ones. The wind changed anew, and the Captain tacked to the East, and the winA. 
changed again. These changes aitwe finom our iqiproeching the place idusie Ih^ 
spont was forming. In an instant we were sorprised by thick doads which pamcuB 
between the sails and the masts. This was the beginning and aniTal of the spont— 
All sail was taken in as quickly as possible. Bat now the spont had come npon ns, i^ 
united itself to the sea, and turned the poor polacre about like a wooden shoe. He^ 
head was in a moment at the 32 points of the compass. We then felt a trembling 
or shaking from abovo downwards* Sometimes the wind forced the yessel against tii<9 
sea, sometimes it lifted it up; as much so at least as its weight would allow. llft€» 
wind hairing turned the vessel round continually, now began to heaye heratrtmgly 
on her side and on the sea. Then we felt that the vessel was raised forward and d 
pressed abaft. . . . We thus remained motionless, and trembling and praying 
the whole time that the spout lasted* like a person at the bottom of a well, who is look 
ing upwards. The action at last ceased suddenly, together with the violence of 
wind, and the spout left us in quiet after a terrible farewell shock. It left us at a 
tance afterwards, but all the night wo had a heavy sea, with strong variable winds.^ 

Making every allowance for the vivacity of an Italian imaginatii 
and the alanning predicament in which the narrator certainly 
there is still here much which gives us an insight into what the 
of a vessel so situated must be, and what precautions should be take 
in such cases ; as well as into what electric processes are going o 
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within a water-spout, for every person acquainted with electridiy 
will see in the apparently fanciful liftings and throwingsfrom side to 
side of this vessel, and of the (me cited by Dahpibb, exactly the alter- 
nate attractions and repulsions so familiar to every electrician in 
many experiments. 

In the note of the Tornado Cydone of the American ship the Mon^ 
ireal, in the Pacific, quoted at p. 69, occur the two following passages 
which singularly tally with Father Fiakcini*8 impressions, and they 
are from the pen of the Commander of the Mimtrealf a thorough-bred 
American sailor, who certainly was not imder the influence of any 
terror at the time. 

The vessel was scudding under a fore-top mast stay sail only, and he 

remarks at 10 a. h., 

" Blowing exceeding heavy, the ship scudding off at a tremendoos rate, and appa- 
xently forced down in the water as though the wind had a downward tendency,** 

Between 11 a. h. and noon, when she had run into the centre, and 
the Cyclone burst upon her with redoubled fury, so nearly upsetting 
her that cutting away the masts seemed the only chance — 

^ Gust sacceeded gust with the greatest rapidity, the atmosphere became filled with a 
mass of indescribable yaponr, rendering every object at a short distance invisible, ^c." 

** The fury of the blast lasted thus aboat 30 minntes, when we first discerned a 
break overhead, the ship appearing to be entombed in a vast crater.** 

Compare here with what is noted at p. 270 of the appearances in the 
Tornado of the Faquebot des Mere du Sud^ and in Father FiAKOnn'a 
description. 

371. We have seen that whirlwinds on shore, certainly so far re- 
semble water-spouts, that they lift water and fish. There is equally 
no doubt, that when sea water-spouts reach the shore, they become 
whirlwinds, of which the following are very clear and distinct instances. 

My friend Captain H. Howe, Naval Assistant to the Commissioner 
of Arracan, writing from Kyoo Phyoo on the 12th May, 1843, says — 
** In the absence of any thing more remarkable, I may mention to yon the inte- 
rest we all derived firom witnessing the formation, and foil action offoor large water- 
spouts, aU appearing at the same time, so that the eye conld not sufficiently dwell on, 
as it were, and admire the one, without being called off to observe the other. The 
9th instant, was ushered in with hotr sultry weather, and a heavy dense cloud hang- 
ing over the offing, from which very suddenly four cones made their appearance, 
and rapidly elongating, reached the surface of the sea, which under their influence 
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acquired a cSrctilar motion; an immense colmnn of whirling flpray joined on to the 
lower ends of th^ cones, being driven along with each of them before the wind, right 
on to the shore, from a distance of about 3} miles. Only one of them, howerer, 
reached the land, and that went tearing and reTolving abng, taking up donds of 
dnst and leaves, and going at a rate of at least four knots, and had any thing Ugfat 
been in its way such as a light shed, or an insecure roo( I hare no doobt it would 
liave carried it offi The description of a water-spout in Horsbuboh's Directorf so 
txactly tallies with onr observations here, that nothing new is left to be said, and to 
enlarge on the subject would be mere plagiary, but I am induced to notice these 
phsenomena from the unfrequency of four large ones being seen in snch perfSsct 
action at once, and so near to the observer; I have seen hundreds of them at sea, but 
they generally dispersed be^re being fully formed, and this made the present ones 
appear the more remarkable ; the sides of the several cones also presented acnrioos 
spectadei dilating and collapsing as though emptying themselves of their sorcharged 
weight of water; they were in fidl force for about 20 minutes, and after they had dis- 
appeared, we had a refreshing thunder-stcmn with rain." 

In a subsequent letter Captain Hows states that the gyration of 

the water-spouts was with the sun, or ^ which is the direction for 

the Southern hemisphere. 

372. It would seem from the foregoing, and from sereral instances 
given by M. Peltieb in his work, as also by Fbankliit, in a letter 
from W. Merceb, describing the water-spout at Antigua, which was 
a spout (one of three) which came up the harbour^ and on " landing" 
became a mischievous whirlwind, moving houses, and killing three or 
four persons by the falls of timber, that the fine weather water-spouts 
are certainly whirlwinds when they reach the shore ; but there is 
another class of them which I have not seen adverted to yet, but 
which the sailor should be made fully aware of, and which form alto- 
gether a new phajnomenon. These are the dangerous water-spouta 
or whirlwinds which appear in the midst of severe Cyclones, of which 
the following are instances : 

373. In my Hid. Memoir (Jour. As. Soc. Beng. Vol. IX.) in the 
log of the barque Tenanerim, Captain Tapley, lying to off Cape 
Negrais, towards the close of a severe Cyclone,* is the following : 

*• 29th April f 1840. — At 1 p.m. up foresail, a very threatening appearance to the 
Southward. Ai 2-80 ware ship to the S. IT., at the tame time to clear a whirlmnd. 

♦ She was in, and standing to the Northward out-of tlie edge of the Cyclone in 
which the Nueeerath Shaw, Marion, and other transports of the China cxpeditioo 
were dismasted and suffered great damage. 



Pabt V. § 878.] Whirlwind^ WaUrspouU in CyeUmtM. 818 

By this nutnawr$, attaiMd the whirlwind to pass about 200 yards ontheUo quarter, 
Forlfid eyerything to a storm main tiy-sail, and hove to again." 

This phenomenon I thought so extraordinary, that I addressed 
some queries to Captain Tapley on the subject. His reply is as 

follows : 

** I have much pleasme in giring yon answers to yonr inqniries as nearly as I can« 
At 1 p. M., 30th April, by Nautical time (but by Ciyil time the 29th}, a yery threat- 
ening appearance to the Sonthward ; slup's head East, a terrific squall from the S. S. E. 
rising yeiy rapidly, and having a veiy blowing appearance. When the squall was 
within two miles of the ship, perceiyed a heayy whirlwind flying to the N. N. W. ; 
immediately wore ship to the S. W., or first to the Westward, to give the ship way 
through the water ; by doing so, allowed the whirlwind to pass the ship; when passed 
brought the ship to the wind, clued eyeiy thing up, and furled all. Soon after, about 
ten minutes, the squall took the ship fi^^m the S. S. E., ship's head about S. W., 
blowing a complete hurricane, could not see half the length of the vessel on the water, 
owing to the tops of the sea being blown over us by the force of the wind, and a 
deluge of rain at the same time. I cannot remember how it was turning, as we were 
anxious to turn ont of it| it was going round at a furious rate, and disappeared in 
the rain to the N. N. W. I do not recollect any lightning at the time. We could 
not discern it until it had approached pretty close, and then the most we saw was 
the foaming of the water travelling up in a rapid progress. The day had been fine, 
and a little dear for a few hours, but blowing hard. At the time this squall ap- 
peared, the sky all round assumed a threatening appearance, and squalls gathered 
and rose rapidly. After this severe squall, the weather kept bad during the remainder 
of the twenty-four hours." 

In my Tenth Memoir (Jour. As. Soc. Beng. Vol# XIII.) in the 
log of the Coringa Packet^ which vessel experienced a small but severe 
Tornado-Cyclone oflf Trincomalee, while a large one was crossing the 
Bay a few degrees to the North of her, is the following account of it : 

^ 19M May, 1843. Daylight, blowing a tremendous gale firom E. b. S., the sea 
running in pyramids, and the ship labouring very heavily. 8 a. m. Barometer 29-30. 
10-30 A. M., a very large water-spout formed within about two cables' length from the 
skip, passed across her stem, and hove the ship round head to wind ; the fall qf water 
on board was tremendous. Observed the barometer to rise immediately to 29.45." 

In the Sunderbund Cyclone of 1852 (XXIV. Memoir Jour. As. Soc. 
Vol. XXIV. p. 397), the ship Amazon^ Captain Coote, hove to on the 
Southern quadrant of the advancing Cyclone, which was then leaving 
him with terrific squalls and much lightning. As the gale diminished 
at S. W. Captain Cootb says, 
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There was one passed me dose to^ and it left a yery troabled wake. Thegr appeared 
to blow witJi terriBc violeiioe.'* 

Compare this with the account of the dust-whirlwinds, pp. 297 — 304. 

374. But the most tremendous of these whirlwinds or water-spouts 
occurring in the midst of Cyclones, is the following from the log cf 
the barque Dtmeany from Cadis to Calcutta, which vessel experienoed» 
from the 28th to the 30th March, 1846, a severe Cyclone in Lat. 14)^ 
South, and Long. 79*^ to 78^ Bast. (Track •> on Chart No, II.) In 
the remarks of the 29th, Captain Fawob^i says, 

^ KkntX ( A. x. a most siogular pluenomenon occorred. About two miles astern 
of te ship, tbe water was nuhiiig and foamii^ up to an astoolahing height, gyimtiiig 
round the oentre, and passing the track* of the ship with astonishing velodly. Th^ 
diameter or breadth qfthe vortex qfthis whirlwind eould not be leee than two wtSee 
Jrom the appearanee qfite spread, and how far the drele qfite attraetian (trtomtod 
I woe tmabie to gmeea^ 

The ship was at this time lying to, with the wind at N. B. b. E« 
and her )iead to the N. W., so that this whirlwind which bore to the 
S. E. of her could not be the actual centre of the Cyclone, whidi in 
that hemisphere was to the Westward of the ship. The simpieso- 
meter, which was well observed during the Cydone, seems to have 
given no particular indication at this time. 

A whirlwind or water-spout (or a compound of both, which this 
eeems to have been) of two miles in breadth must bring with it, how- 
ever, an awful risk to masts, and to ships of which the hatchways are 
badly secured. 

The American brig EagU^ Captain Lovett, was near foundering, 
by being struck by a whirlwind at the centre of a Cyclone tornado, 
in the Northern Pacific Ocean, Lat. 40° 10' N., Long. 162'' 35' West. 
She was at the time lying to under a close reefed main top-sail only, 
with every thing well secured for bad weather. The gale came on at 
1 JL. K. from E. S. E., and at 1.86 was blowing severely, then mode- 
rated a little, and struck the vessel again in heavy gusts with intei^ 
vening lulls three times, till it was a flat calm with heavy rain. The 
clouds then began to roll up in the Westward, having a clear blue sky, 
but moving with great rapidity, when a mass oftohite water^ piled »p 

* " Wake" as she was lying to. 



Pabt Y. § 874.] Wkirtteinds in Ofiionei. 81S 

^eceralfeei above th$ ^oean^ ttms 9een en the fori haw T It strack the 
«hip from the N. E., opposite to where the clouds had cleared up, 
with the violence of a tornado, taking her aback, and sending her 
stem so far below water that all hands took refuge in the rigging. 
The sail blew away, and the wind shifting to the Westward, or aft, 
flayed the vessel, the sky by this time becoming clear overhead. All 
the furled sails were blown from the yards, and the iron work about 
the rigging torenehed and twitted ^in a most singular manner. 

I omitted in the first edition of this work to insert, though in- 
tending to do so, the following extract from Mr. Bedtiild's valuable 
Hemoir on the Cuba Hurricane of 1846, p. 94 : 

** Jufeal Ibrnado in the Ctiba Murriimne, The acoonntsfiimiMataiiEas mention a 
destractiYe pluenomenon of this kind as haying taken place at Tabu, in the central 
jMTt of Cuba (Lat, 22^, Long. 79® 34^ on the right of the axis line), during the hnr- 
ricaae. It is deBcribed as ' a tremendous watcr-spont which passed through the place, 
doing much damage,' and confined to a narrow path. ' The effects were the same 
as if a Tioleoi rirer had nm through the town, leaving a kind of channeL' Thiscaae 
lias flinoe been mentioned, ernmeously, as having occnrred in MezicOb 

^ The appearance of violent tonuido-vortioes within the body of a great storm Is 
not new nor veiy mifiequent. A remarkably destmctive case occnrred at Charleston, 
S. C.» OB the 10th of September, 181 1, daring a great storm which visited oar coast. 
It caBsed the loss of a great amount of property and about twenty lives* Its track 
was about one hundred yards wide, and it followed the course of the local storm- 
wind, from South-east to North-west, transversely to the progression of the great 
Btonn. Two very violent tornadoes appeared in New Jersey in a general storm on 
the I9th of June, 1885, moving in different but nearly parallel paths, at an interval 
4if sevenl houis. These pursued thecourse of the higher general current which thea 
overlaid the great storm.** Several other tornadoes, together with numerous gusts and 
severe tfannder squalls, appeared on the same day in different places, within the compass 
<jf the same general storm. Another tornado occurred on the 13th of August, 1840, at 
Woodbridge, near New Haven, Ct, during a general storm, and followed the local 
direction of the Storm-wind from S. S. E. to N. N. W. — ^transversely to the course 
puraoed by the larger storm. 

^ ^Diese, with other cases which might be adduced, may serve to shew that the small 
lonuidoeB which sometimes occur in great storms, have no essential or inherent con- 
aectioD with the vortex of the larger storm, even in those cases in which the courses of 
ptognmaa may chance to coincide.f " 

* One of these was the New Brunswick tornado, described in the American Journal, 
VoL Xn. pp. 69, 79. See also foot note, Vol. Xm. p. 276. 
f In like manner common thunder-storms arc often known to appear in or above 
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See also, p. 74, the account of the tornado in a Ojdone at the 
Samoan Islands. 

But we have even an instance of the transformation of a water- 
spout into a storm, though the word used being femp^te, we cannot 
affirm that it was a Cyclone. The following is translated at length 
firom M. Feltibb's work (p. 258), in the chapter giving the detailed 
relations of water-spouts. 

Atlantic Ooxak, stot fab fboh thb Oakbla Bitxb, 2nd Sep- 
tember, 1804. 

*< No. 41. Dftj and night water-spout (tromhe), which lasted fourteen hoon; a 
luminous column in its whole diameter; complete calm before its formatioQ ; skj 
ezcessiyely overcast, frighfhl storm (tempite)duiing its existence; pleasant breese 
from the West afterwards. 

'^ I owe to DoctwIiETMBBiB the account of a spout (trombe) which he saw on die 
2nd September, 1804, being on board of the cutter Le Vauiaw, Hiis yessd sailed 
¥rith letters of nuuque (a priyateer trader ?}, and was coming fiom Cayenne towaids the 
coast of Ahrica; they were not fiir from the Gambia when this meteor occurred. Be- 
fore the spout was fonned it was a dead calm : the preceding days had been Teiy hot, 
and since the morning the sky had been covered with numerous thick deads. The 
cutter was chasing an English slarer, when all at once they saw a oohmm of water of 
about a hundred metres,* which rose up from the sea and went upwards to join a oohimn 
of Ti^xrar which descended from a cloud. At this moment the calm ceased, and die 
tempest (tempite) began to blow with violence. We have preserved Doctor JjBtmm- 
xib's expression of a column of water, though we are persuaded that it was not Uquid 
water of which it was formed, but water in the state of a dense vi^>onr, as has r^)eatedly 
been shewn. This column was luminous in its whole diameter; it had a phoephoreB- 
cent appearance, and was slightly yellow or fawn-coloured. The sea itself was on that 
day re^lendent with light, and the vessel left after it a long track of fire. This spout 
as well as the storm (tempite) which accompanied it, lasted fourte^i hours, and caused 
numerous shipwrecks on those coasts. It did not tenninate till four in the morning of 
the following day ; so that it had commenced about two in the afternoon, and had lasted 
a great part of the night. 

'< Obeervations (by M* Fkltibb). I think that the luminous state of the cone of 
the spout would be often observed if this meteor occurred frequently at night fiom 



the local portions of great storms. An examination of this class of storms vHIl shew 
that the narrow tornadoes and thunder-storms often^extend to a greater height ft»^n 
the great gales or hurricanes. 

* About 328 feet; and in diameter no doubt is meant by what follows, though not so 
expressed. 
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the preceding facts,* the column was formed of yapour, and not of hqnid water, the 
phosphorescence of the waters of the sea exists no longer in the column ; the light 
by which it was penraded can then only be derived from the infinite (continned) dis- 
chaiges which constitute an electric current and not from a true phosphorescence." 

875. We may remark on this, as to the ligbt, though it is strik- 
inglj analogous to what we know has taken place in some Cydones 
(p. 214, Note) that, allowing the water at the base to have been mere 
▼apour, if it rose from the sea it might undoubtedly, even in that state, 
be still phosphorescent ; but apart from this, the storm following or 
accompanying the spout is always of very great interest. Unfortu- 
nately being a privateer, and apparently a colonial one, there is no hope 
now of obtaining a copy of the Vautour*9 log by which we might clear 
up the question of what kind of a storm {tempite) it was ; and if, which 
also is doubtful, the spout lasted all the time; for we can hardly sup- 
pose, in spite of what is said, that the vessel remained in sight of it. 

The expression used, and which I have exactly translated, may be 
intended to convey that the spout was seen in various places by the 
vessels shipwrecked ? 

876. We must not pass by another peculiarity in wind and water- 
spouts, which is, that great numbers of them are described in the 
different relations collected by authors, as being accompanied by noises 
of aU kinds and degrees ; ** from the hissingt of a serpent to the noise 
of heavy carts on a rocky road," says M. Fbltisb, or of ** a cascade 
fJEilling in a deep valley," say other accounts ; and these noises are 
usually more violent on land than at sea. 

877^ In reference to the peculiar noises heard at the passage of 
the centres of Cyclones, § 246 to 249, p. 207, this is remarkable, and 
deserving of future attention ; as is also the fact frequently referred 
to by the accounts given in M. Feltieb's work, that the sea often 
shews, at the commencement of water-spouts and even of tornadoes, 
a remarkable agitation like a boiling (bouillonement). This on a 
larger scale may be a pyramidal sea, if we allow electricity to hi|ve 
any part as the cause, or even as the effect, of a tyfoon. « 

^ Adduced hy M. Psltisb, in his work, from which he concludes that the lower 
lulf of the column of a water-spout is not water, but dense vi^ur ; in which he agrees 
with most other writers. 
t BoasBVM&n (Introduction, p. Vm.) meatioos the hissing. 
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878. It may be useful here to give some account of M« Pxi/nKs's 
able work, 8ur les Tronibes^^ which not having been translated into 
English (that I am aware of) is probably unknown to the majimlyof 
my sailor readers at least ; yet its contents are often so essential to 
the right understanding of much that we have to set forth in this 
Part, that I should not fairly accomplish my purpose of placing before 
the seaman, in a plain and intelligible form, all that is known of eiir 
new Science in all its relations, and of indicating what has yet to be 
inquired into, did I not make him acquainted as teriefly as I can with 
the contents of the work, 

379. M. Peltixb's view then of knd and waternsponts (or of 
whirlwinds and water-spouts, which the French class together in their 
word Trombe, but of which he perfectly preserves the distuaction in 
his descriptions and experiments) is, that they are *' but tnmsfenna- 
tions of another meteor/* And this meteor he affirms to be an dec- 
trie action ; not simple, but one compounded of the electric state of tbo 
cloud, and of that of each separate globule or particle of air or vapour, 
composing it, and generally speaking analogous to thunderHstorms in 
many points, but acting with greater intensity, fie affirms and shews 
by many proofs, that the visible clouds above are not the only ones in 
the atmosphere, but that there are also invisible (because transparent 
and uncondensed) ones ; which like the others may be electrically 
charged, and produce the same plu&nomena, though perhaps ia a 
weaker degree. 

880. M. Peltibb next points out what are, in his opmioD, 
strictly the essential phssnomena to constitute a trombe, (whirlwind 
or water-spout,) and what are those which do noi appear to be so, or 
which occur only incidentally ; and amongst these last he places the 
whirlwind motion, and currents of air forming a whirlwind| as not 
being constantly observed in them. 

881. He then proceeds by various ingeniously contrived and in' 
structive electric experiments, by conductors with balls and poinfta, 
or a single point, to reproduce upon leaves of copper-foil, dust and 
smoke of resins over water ; and upon water alone gyratory move* 

* Observations et Eecherehes experimentales sur Us causes qui c au e au rm ti « h 
formation des Trembes. Par, M, Ath, PeUier. Paris. H. Couiiiy ISMi 
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ments ; repulrions from the centre ; horizontal and vertical whirling 
doudfl in the smoke ; bosses or umbels of water ;* deep depressions 
in it ;f the raising of light bodies ; the production of vapours ; and 
even vapours of pure water from an acidulated mixture ; accounting 
thoBy as he fairlj observes, for all the essential and usual phsenomena 
of spouts. He adduces then many relations of land and water-spouts, 
whichliave shewn all the electric phenomena, and concludes the first 
part with tabular statements of spouts (trotnhes) and of all other analo- 
gous meteors, so as to give a complete and highly convincing body of 
evidence in a small compass. The second park of the work consists 
of the detailed accounts of the various instances cited in the tables. 
The whole is indeed well worth the perusal of meteorologists and of 
seamen, for the numerous points of relation which it shews with 
Cydonefi, and of inquiry which it suggests to every intelligent man. 
882. M. FsLTiBB has collected in his work, in three tables, 187 
acoounii of water-spouts, beginning with Thevenot's in 1674. The 
xesolts of these, of which we should note that 66 are properly water' 
spouts seen at sea, or on lakes, rivers, &c., while the rest are whirl- 
'Winds or loifiJ-spouts, or electric columns acting on land, he states 

to be SB follows — 

* Is die 137 instances dted — 

57 BponliJ have had a gyratoiy movement, continaoaB, or with some intermittence 
ttbntiir a short thnewith others; fireqnently only a portion of thevapoars had this 
UMay sKjrement. 

58 vs noted as having no gyration, or this may be directly inferred from the 
Ml 

Tb aeeoonta of the other spouts (trombes) not specifying if there was or was not 
^ Station, the presumption is in favour of the negative, tor an account indicates 
sKi^ firifCf, and not what does not czist§ 

* iaexperiment known since the days of the Abb£ Nollbt (a contemporaiy of 
Anklfai) remaiks M. Psltisb. 

t OAm seen and noted in accounts of water-spouts at sea, and from M. Peltier's 

ajwrhiieuts, it would seem that alternate risings and sinkings can he produced* 

isiiiiy inlnlatnre waves. 

X Aafaai remariLed, the French use the word Tinmbe to express both a water- 

nA utiat we should call a whirlwind. Thus, they would have no separate 

Id eipiCM ^e sea and shore-spouts described at pp. S05— 312, assuming as is 

iiiewpii^ tiiat the meteor is but one and the same. 

f H. PtaniB foigets here, that, in relations of all kinds, everything depends on 
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83 are stated to hare ocenrred duriDg a more or less perfect ealm : we mi^ add 
to these those which hare taken place during a light wind or a regolar breeie Uowiqg 
fix)m one side only. 

56 have been accompanied by thunder, lightning, or electric signs of this kind. 

10 have occurred beneath a cloudless sky. 

1 9 have exhibited Tapours ascending within the column, 7 bare shewn desceoding^ 
vapours. 

15 accounts are relatiye to seyeral water-spoots together. 

7 spouts have been double, triple, &c (mitUipl$) ; some have divided and reonitod. 

1 5 have carried up liquid water, and some accounts shew that the sea waa hollowed 
out below in a conical shape. 

3 water-spouts at sea, in which ascending vapours were distinguished^ having been 
crossed by ships, have dlschaxged^^vs^ water. 

6 spouts took place at night 

3 were formed between the clouds." 

883. There appears then no reason to doubt, that most, if not all 
water-spouts are in point of fact whirlwinds, t . e, are whirling roand 
at the visible part or column, and that they are probably surroimded, 
as Professor CEbsted thinks, by an invisible column of air whidi is 
also a whirlwind, and this Tiew is moreover confirmed by seyend ez- 
iamples, adduced by Colonel Bxin. I believe also, that most saflon 
would be able to corroborate it. The last well recorded instance we 
have of its being clearly and indubitably shewn, is that of the water- 
spout which passed through Sir Bobert Stopfobd*8 fleet near Yoinlai 
of which the rotation was clearly seen ; it also " shook the sliipi* sails 
violently, and small articles were whirled about as in a land whirl- 
wind." Eeid. 

As to the direction in which they turn, this seemd to be quite un- 
certain, as far as all authorities go. 

384. The great water-spout which fell on the Island of Tenariffa m 
in Nov. 1826, appears by Mr. Ausok's relation in the FhilosopIiicaLfl 
Magazine, to have been at once a water-spout on the island, discharg — 
ing enormous volumes of water and tearing up the soil, and even <*<= 
tufa rock, into deep ravines, while numerous globes of fire were 



the accuracy, and memory, and habits of mind of the observer and relator ; said 

in a number of narrators, some from n^ligence, or firom supposing the tniniii^ 

ouud to be admitted of course, or as of no moment, might omit to state it 
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at sea and on shore and a true Cyclone was blowing out at sea. How 
fiv all these were connected it is impossible to saj, from the imperfect 
nature of the accounts, but the circumstance of their occurring toge- 
ther and on and about a volcanic island, is of great interest. 

That water-spouts at sea are also whirlwinds, then, may be con- 
sidered as having been indubitably shewn. Erom many circumstances 
and well known facts, we have long inferred them to be electric 
phienomena,, and from the following extracts from a letter addressed 
to me by Captun J. J. Chuboh, of the barque JSory ffJUbre, from 
Launceston to Calcutta, which was accompanied by a capital sketch of 
the water-spout, it would appear that electric flashes have been 
seen about them even in daylight. Captain Chttbch says, 

« Being in Lat 2^ 4' N. and Long. 90<^ 20^ E. Thennometer 84'^ and Barometer 
S9.98, wind very light ihnn West, and the weather clear, with the ezceptaon of lome 
hesfy douda between W. and 8. W., at9 jljl a water-spoat was observed, bearing 
W. b.Sb, distant li or 2 miles. Its altitude where it joined the donds lO^SC.*' 

Hie then goes on to describe it as one of those of uniform thick- 
ness, and curved as they are sometimes seen with a double tube as it 
Were at its base, of a transparent appearance, extending till it disap- 
peared about one-third of the height of the main tube, the spout 
being tubular and not conical. The usual boiling of water, &c., was 
s^^n at the base, and 

^IVom the npper and outer edges of this foam or mist, sparks, appearing in the 
bnrmght sunshine like stars of the fourth magnitude, were occasionally emitted. Thou^ 
tt^ some distance, these obsenrations were made vrith an excellent glass and were 
I^JBdnetly seen. The spout remained in mght and nearly stationary for nearly forty 



In the *' Account of the building of the Horsburgh Lighthouse,*' in 

Straits of Singapore, by Mr. J. T. Thomson, E.E.G.S., (Jovem- 

i^^^Dt Surveyor at Singapore, from pp. 459 to 464, will be found some 

▼^ly good descriptions of water-spouts and North Westers, and in a 

^ote, at p. 4G0, the author remarks of one spout, as follows : 

**In this one I obsenred what was something new to me, viz., that the particles 
^ Tipour contained in the outer and dependant tube (from the cloud), besides 
y^fsag driven in the helical cnrrc round the inner or ascending column, revolTed 
slio round the threads of the helix. 
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most natural queBtions which arise in the mind in considering these 
meteors, are the constantly recorring ones of *' Where and how do 
ihey legin ?^* '* Where and how do they end f " and we are yet inrolved 
in utter mystery as to these two essentials to the history and right 
^derstanding of Cyclones. It is clear that there must be «omtf begin* 
Yiing, and an ending sometohere; but none of our researches have as 
yet disclosed to us any thing on this subject beyond remote oonjeo- 
tures, and vague probabilities. 

386. Mr. Thom thinks, p. 163 to 164, that in the formation of a Cjdooe ''it 
'may embrace sereral small Tortiees fonned by the gradual effscts of the wide etstttior 
drole in witl^dzawing air fix>m the internal space." 

The following instances, both of which have occurred in the Bay 
•of Bengal, and at or about the commencement of a Cyclone of gre«t 
severity, seem to me worth recording. The first is from a letter firom 
Captain BiTCKTONj of the brig Atyerine, jiiiated in my Seventh 
Memoir, Jour. As. Soc. Beng. Vol. XI. This vessel appears, not 
improbably, to have had ^ Oydone overhead, which crossing the Bay 
•from the Southern Andaman to Point Palmiras, afterwards beoame 
the Calcutta Cyclone of the 2nd and 3rd June, 1842. There must be 
an error in the reading or the zero point of the barometer, I presume, 
and that it was 29 and not 28 inches. 

** On the 28th May, in Lat l(fi North, Long. 92^ 26' East, the sky became a per- 
fect dense mass of black clouds, with the scud flying rapidly past from N. £., S. S^ 
and W.S.W., the wind light, and the sea rising in bubbles, as if the wind was blow- 
ing from every point of the compass, hissing and rising up in bubbles like a boiling 
cauldron. Here the barometer fell to 28.60. ; this being excessively ]ow,'fi>r lolow 
a latitude, induced us to make every preparation for severe weather. From this 
lime until the 1st Juno, Lat. 15® 25' North, Long. 87® 58' East, experienced an in- 
creasing gale steady from S. S.W. to S.W. by W. with much lightning, and a very 
heavy appearance all round. The barometer rising and falling according to the 
strength of the squalls, or the preponderance of rain from 28.70 to 28.56. On tfae^ 

* 

2nd (civil time,) the gale increased so as to oblige us to lay to, the barometer having 
fallen to 28.45. (Lat. 17«» 20' North, Long. 87*» 6' East.) 

'* At 9 A. M., experienced a cross sea, setting in from S. W., N.W., and N.£.,the 
former preponderating ; the rain pouring down in torrents, the gale increasing, and. 
the squalls blowing with fearful violence from W.S. W.,and shifting suddenly from 
that to N. W., N N. W., and as far as North; the barometer gradually falling imtil 
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it came down -to 28.18; at midniglit more moderate, the barometer op to 28.86. 
Steady gale from S. W. b. W. decreasing toward noon, when Lat 19<> lO^, Long. 
66^ 42'y 80 as to enable ns to make sail at 3 t,u., nntil Uh. SOm. p.if. of Friday, 
when the barometer again fell to 28.20, during a moat seyere squall from N. W. $ 
False F6int was then bearing about N. W. 1^ miles." 

• 

387. The next example is that of the ship Femon, Captain Yoss, 
from England bound to Madras^ in a note dictated to me and subse- 
quently corrected by him. It commences on the 26th November, 
1845, and at this time, or rather between the 27th and 28th, severe 
Cyclones were raging both in the Northern and Southern hemisphere, 
and between the same meridians, though distant about 18^ of latitude 
from each other, with a heavy Westerly monsoon blowing along the 
Equator.. These Cyclones form the subject of my Eleventh Memoir, 
(Journal As. Soc. Beng. Vol. XI Y.) and on the 28th, the Vernon 
was distant at noon about 400 miles from the centre of the nearest 
Cyclone then raging, though in two days more another (for there 
were two in the Northern hemisphere) was developed on this very 
spot. The Vernon is a remarkably fine frigate built East Indiaman 
pf 1,000 tons, belonging to Messrs. Gbeek and Co. 

: ^Ship Vernon^ Iiotfemb0r 2Gth, 1845. It began to get gloomy and the clouds 
were whirling about above in a remarkable manner, wind rariable from the Eastward 
below, and in pnfiii. Barometer not much under 30.00 (about 29^5.) 

" On the 27tk, Barometer had faUen to 29.85, dark and gloomy weather, still 
yariable from N. £. to East with squalls, confused swell all round, clouds very low 
and lowering, with appearance of bad weather, Lat. 9® 6' North, Long. SS"* 0' East, 
Bar. SO.O, Ther. 83^, clouds still moving in all directions ; kept snug at night; very 
tqually with, rain from East to N.E., sea getting up. 

' ** Onthe 2Sth. At daylight, Bar. at 29.70, every appearance of bad weatiier, 
wind increasing, variable and threatening from S.S.E. to N.E. double-reefed, &e.' 
and sent down royal yards towards noon. Lat. by acct. 10^ 46' North, Long. 
84* 7' £., ]^. 29.80, Ther. 78^. We appeared to have got between three clouds ; 
wfnfl then came in hard squalls (ship with top-gallant sails furled and courses up, 
topsails on the cap and reef-tackles close out.) Forked lightning but not much 
thimder, squalls from HUE. then North and N.W. and right round, and thus the ship 
went round six turns in about 30 minutes following the wind, with after yards square 
fmd head yards braced up. The rain falling literally in heavy sheets, so that it was 
haidly possible to stand ; the men obliged to hold on, decks half full of water. The 
^Hod not moderating with the rain, but blowing in severe gusts. After this the wind 

T 2 
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steadier bat still from about N.E. to E.S.E. with shaip sqnalls, oUigiiig vt to lower 
the doable reefed topsails, veiy dark and gloomj. 

"On the 29tk; more moderate^ still blowing hard wiA gloomy weather tOI 
sunset, when it became finer." 

888. With the foregoing examples, and remembering what baa 
been said with respect to whirlwinds and water-spouts, we may Ten- 
tuie to consider a little how Cyclones may commence. It ia modi 
too soon to a£Snn, or almost to suppose^ that they do commence in 
any one particular way, and we must remember also that efven to 
describe clearly the mode or modes of action (for there may be moie 
than one) by which they commence, could we do so, does not at all 
alBrm any thing of what tfotMef these actions. Ina word, that weaie 
here essaying to deseribe, or suppose, effects and not causes ; and if I 
give any space to the discussion of what we are yet so imperfectly 
informed of, it is because I think it very essential that the ihoug^iftfiil 
and careful mariner, as well as all who desire to aid us, should, to use 
a sporting metaphor, be put upon the tracks and scents by wluch 
they may furnish us with useful notes. 

889. A Cyclone, then, must commence at sea» beneath, tipon» or 
at some distance above the surface of the ocean. That it oommflnoeB 
beneath the ocean we have no sort of evidence or of analogy to lead 
us to suppose ; and we are therefore reduced to the last two cases ; 
t. e. that it commences at the level of the ocean or in the atmosphere. 

890. Now the proposition that Cyclones begin at the suzfiice ct 
the ocean is certainly a highly tenable and probable one; so fer as 
that we may assume that a vortex of any size, or form, or {cace, ^ 
may be produced and sustained for any length of time, by counter^ 
streams of wind, of sufficient force and dimensions, meeting side b; 
side, and thus generating, as in water, a circular motion. If 
met direct in front of each other we should look rather for a calmi 
at most a succession of small whirls. 

But beyond this we are stopped ; for we are much at a loss 
imagine how two mere monsoon gales eon generate forces so far 
their own velocity, and then this theory affords us no sort of due 
the progressive motion, which is as extraordinary, if not more 
than even the rotation. 
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891. One would suppose also, that we should have had, fiir more 
frequently than we have, some traces of commencement in segments ; 
as in Mr. Bsohsndobf'b dust whirlwinds, § 860, or in vortices as in 
Mr. Thoic*8 supposed case. We have also another difficulty of no 
small magnitude in this hypothesis (supposition) that the Cyclones 
are whirls produced by opposite or lateral streams of air at the meet- 
ing of the trades and monsoons, which is, that it seems to prove too 
much; for, if we admit this, why not also allow that, at least for the 
six months in which a monsoon crosses, or is opposed to, the trades, 
there should be a constant succession of the Cyclones P while it is 
notorious that they only happen during certain months in most parts, 
and sometimes none occur in the season, and they are moreover, to 
all appearance, and as far as sui&ce winds are concerned, generated 
both wUhin the trades and without their limits and those of the mon- 
soons. 

892. The remaining possibility then is this — Are they originally 
fofmei above the earth, and do they descend horizontally {as horizontal 
disks) or inclined at an angle, and of a considerable size at first ? For 
Ire know that they both dilate and contract, as whirlwinds and water- 
spouts do when in action, at the sur&ce of the earth. 

898. Every theory which pretends to account for any natural pro- 
ceaoy such as a tneteor like our Cyclones, should account fully for or 
adn^it cXL the principal phaBuomena of it. If it does not do that, it 
cannot answer the questions put to it. Let us see how far the theory, 
tliat Cyclones may be formed in the atmosphere and are in £Eict disk- 
aliaped vortices, descending from above, will do so. 

1. The Cyclones may be so formed, either electrically or by the 
dynamical (mechanical) forces of currents of air causing whirls 

whirlpools. 

2. They may be formed, both at the sides and at the upper and 
lower surfaces of different strata of douds. In the last case the 
Action is more probably electric than the former. 

8. Being once formed and in action, they may either rise higher, 
or descend or plunge downwards, from various causes. 

4. They may also be admitted to extend themselves greatly, or to 
diminish in diameter ; and filially to exhaust themselves by their own 
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yiol^ioe ; or to break up and disappeiiT on reaching the land from sea- 
card. 

5. They may be supposed, as in the analogous cases of water- 
spouts, to have a calm centre, however this is formed and sustained. 

6. They might have great developments of clouds and rain and 
Sometimes of electricity, both at the centre and circumferences. 

7. They would be more apt to be generated in parts where the 
upper currents of the atmosphere, of various temperatures, degrees 
of moisture, electric states and other differences, may be supposed to 
meet in large bodies, than in those parts where perhaps these currents 
are more regular, and less liable to be in states widely differing firom 
each other, or to be interfered with by their contact with, or approach 
to the earth, and its constant electricity. 

' 8. They might also, from many causes, not be disks parallel (truly 
tangential) to the surface of the globe, but be inclined forwards. 

9. As they are certainly disks, if we suppose them at first truly 
horizontal above and below, they must when pressed down to contact 
with the earth, over a space of 800 miles, be much thinner at the 
x>entre than at the edges. A flat disk of 800 miles and ten mileB 
high at its edges, would be but 7-2 miles high in the centre ; supposing 
that it did not curve, but remained horizontal above and only curving 
below ; becoming thus what is called in optics a plano-concave lens '; 
and one of three mile& in height at the edges would be only tvro* 
tenths of a mile thick at the centre. 

' 10. If generated above the surface of the earth, and by electric 
causes, there might be, according to the nature of the electric actioQ!^ 
as we have seen by M. Feltieb's experiments, at § 881, a disk or 
umbel of water raised at the centre, which would move onwards with a 
the electrified clouds above ; or in some cases there might be a depres— ^ 
sion and circular currents.* 

See also as to this at p. 172, Mr. Mabtin's account of the electric^:: 
action of a thundeivstorm on the waters of the sea, as registered u\m 
Bamsgate Harbour. 

11. If so generated there might be more than one Cyclone formes^ 
at the same time, or they might divide or unite, and a Cyclone migKz^ 
* M. r£LTiKB*8 were outward circular currents, it tshould bo noticed. 
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'■ at fint, like a watefWBjxmt and Us doud, be BtatioxuQy/ and then* move 
: on at a greater or less rate. 

12. A Gjclone in full action, being as we have assumed a dislc 
only, might be lifted up by an obstacle, as mountains, hills, &c., and 
cross them as well as intervening valleys, so that the clouds might bp 
seen by the inhabitants " whirling about in an extraordinary manner/'* 

< and then descend again to a low flat country or on the ocean. There 
is no doubt that this has very frequently occurred in storms crossing 
the Peninsula of India, or travelling inland from the head of the Bay 
of Bengal. 

13. If a Cyclone was formed, as whirlwinds and water-spouts cer- 
tainly are, above, and from the same causes, it might, like them, pro- 
duce in a stronger degree, and especially towards the centre, peculiar 
noises, which in the water^spout are described as rumblings and 
hissings, see p. 817, and in the Cyclone as *' roarings/' ^* thunder- 
ings,V '' yellings and screamings." See p. 208. 

14. The unequal duration of the different sides of a Cyclone, may 
(also in a great measure be accounted for, by supposing them tp be 
.descending disks. The fact that the front or advancing side of a 

• Cyclone is almost always of much longer duration than the lattejr 
part, is too well known to require any instances in proof of it. 

J15. Now if we suppose a disk to descend horizontally, no doubt 
.'its force and duration may be equal on all sides ; but if we suppose it 
at all inclined, in a plane of which the lowest part is in front, we 
must equally suppose a part of it lifted up from behind. We know 
almost nothing of the actual facts, and can therefore only adduce 
suppositions. 

394. We thus see that if we suppose a Cyclone to be formed in 

• the atmosphere between strata of clouds, in the same or opposite 
.states of electricity, and then from any cause to descend or settle 

down upon the ocean, it would fulfil all the conditions which we have 
set down ; and these are not only the principal, but most of the 
secondary ones. It is very true that these might also be fulfilled by 
Cyclones formed at the surface of the earth or ocean, by contrary or 

* This expression occurs in a report printed in one of my Memoirs, and the oqui- 
yalcnt to it in others, and in those of Mj • Uedfield. 
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Bide-long winds, but then we have the objections timt I hsre befiire 
cited, § 891, i, e. that they should be constant during the opponiig 
or crossing monsoons, and should occur much more fieqnentij than 
we know them to do. I desire to be imderstood here aa haring been 
simply desirous to set forth the probabilities on both sides, and cnly 
as offering this one amongst others which may be proposed ; waiting 
for evidence to confbm or refute it. In other words, this tfaeoiy is 
yet " lying at single-anchor." 

395. The relation of Mr. Bedfield's explanation of the M of 
the barometer, and of the actual barometric curves, as shewn by onr 
Plate at p. 246, to this view of the possible mode of the cxrigin and 
continuance of Cyclones is closer than would be at first imagined ;* 
for we may easily suppose a storm-disk, formed abore, and not yet 
descending to the surface of the earth or ocean, but still affecting the 
' Barometer. At its first formation, it is clear that it may b^ if fjomed 
between two horizontal strata of clouds or gases, very thin; or if 
formed as a yertdcal column between the eidee oi masses of dood or 
gas, be yet very short, till it extends and thickens (or lengtiiflni} 
before it reaches the earth ; and all these modes of origin, incicasB, 
and action might go on with fine, or at most in cloudy weather belmn 
and be only indicated by the Barometer ; and when the Cyclone de- 
scended, its effects would be felt at once in various places at. g^peat 
distances firom each other, and this seems to be what really oocon; 
for we have nothing which will allow us to say that we have traced a 
Cyclone from a mere whirlwind to a full storm. We may even go a 
step farther, and suppose that as (apparently) the greatest condemn- 
tion is at the outer part of the circle, the disk may reach the earth in 
a curved form, so as to be first felt at the outer zones* All this, it ia 
true, is conjecture, and highly uncertain, but observation xukj do 
much for us in clearing up many of the questions I have adverted to^ 
and a single one may throw a flood of light upon a dozen others. 

896. In reference to this, I translate from the Italian of Baw- 
sio, not having the original Spanish work to refer to, the foDowiog 

* I am aware, that I am, in part, supporting here one theoretical view by anoUtor, 
and that such is but weak scientific logic ; but the barometric curves are indntttiblo 
facta, and the calm centres are equally so. ' 
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remariEable passage from the EMtoria Cfeneral de kn InHaa of Fbb^ 
HAiTDO Db Oyikdo, Book YI. Cbap. III.» describing the great Hiuv 
ricane of St. Domingo, in 1508« abridging it a little in matters not 
essential to our purpose, and distinguishing a few passages by italicsv 

** Hmricane (^Huraeane) in the language of Uub iBland, means properly an eauses* 
iMfy tempeatoons storm, for indeed it ia nothing else but a violent gale, together 
with rain. 

^Now it happened that on Tuesday, the 3rd of Augnst, 1508, (Father Nicolas 
Oyiedo being then governor of the island,) about noon an exceeding great wind 
with rain came on at once, which was felt at the same time in many sites in the 
Utandy and there arose firom it suddenly great damage, and many estates were ruined. 
In this ci^ of St. Domingo, all the straw houses were prostrated, and some even 
of those of atone were much shaken and damaged. At Boena Yenlura, all the 
houses were destroyed, so that for die many who were ruined there, it might more 
properly be called Mala Ventura.* 

** And what was worse and more grievous, was that in the harbour of the dty 
moce than twenty ships, caravels, and other vessels were lost The Northerly wind 
was 80 strong that as soon as it b^gan to blow hard, the seamen did every thing in 
iheir power, by laying oat more anchors and fiutening by more ropes, to secure their 
vesBels s bat the wind was so violent that no precautions ooold withstand it, every 
thing was carried away, and the force of the wind drove all the vessels, laige and small, 
out of the port, down the river, and they perished in various ways. But the wind 
thonging suddenly to the opposite quarter ^ and with not less impetus andfwry^ Uem 
Jrom the South as violently as btforefrom the Norths when some vessels wore driven 
furiously b^ick into the port, and as the North wind had driven them out to sea, so this 
opposite one drove tliem badi to the port and up to the river. They were afterwards 
seen drifting down again with only the tops in sight above water. Many pcrBOOa 
perished in this calamity, and the most violent part of the tempest lasted twenty* 
fimr hours, until the next day at noon, Imt it did not cease all at ones as suddenly as 
it came on,^ 

The author then goes on to describe the frightful appearances an4 
damage occasioned by the storm, and adds, that the Indians (and the 
Garibs were then a numerous people) said that thej had frequently 
experienced hurricanes, but that neither they nor their fathers had 
ever before experienced the like for its extreme violence. 

897. There can be no doubt, first, that this was a true Cydone^ 
and one of extreme violence, but the remarkable part of this relation 

* Buena ventura "good luck:*' Mala vsniura " bod luck." 
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IB the stress which is laid upon the very sudden commencemehtof it 
in many pLices at once ; and the Spaniards even at that eariy period 
{16 years after the discovery of America) had many settlements 
along the coasts, and probably far inland, for the gold washings and 
flunings.* 

If we suppose the Cydone to dssoendas a disk, this sudden onsel 
of its fuiy in many places at once is exactly what should occur, anditi 
gradual cessation so clearly and pointedly contrasted with the sudden 
beginning, is also such a description as might have been written in oiir 
own days of a Cyclone of the usual diameter of those of the West 
IndieSy or about 100 to 200 miles, descending with its centre on the 
'M(Mia Passage, and travelling along on an East and West track to the 
Westward, at a rate of 10 or 12 miles an hour. 

In reference to what has been said on the settling down of Cydonea 
as disks from above, and on the lifting up of the rear or followiiigpart 
of a Cyclone, I have in my 18th Memoir, Jour. As. See. Beng. YoL 
XYIIL been able to establish with tolerable certainty from the Logs 
of 22 vessels, that the advancing semi-diameters- of the Cyclone of 
•12th and 13th October, 1848, in the Bay of Bengal, were respectively, 
as compared with the following or rear ones, as follows, viz. 

Advancing semi- Following eemi^ 

diameter, in front diameter, behind 

) of the Cfychne the track. 

track, 

Mfles. Miles. 

12th Oct. . . 140 . . • .90 
13th Oct. .. 116 .... 65 

« 

and that, as Mr. Bedfielb suggests, the Monsoon or surfiM» wind 
evidently forced its way beneath the following or uplifted half of thd 
Cyclone. I have given on Chart No. III. which is that of the Bay 
of Bengal, and part of the Arabian Sea, an imaginary section of the 
latter half of a Cyclone lifting up on its rear quadrant, with a double 
scale, so that the reader may consider it as one of 150 or of 800 

* In 1495, onlj three years after the discoverj, the Spaniards were working j^d 
mines at 60 leagues distance from St. Ilomingo. See IUmdsio, p. 9, voL IIL P. 
Mahtyb's History, 



Fast y. §898.] l)eiCfi9UqftisOiia&r O^Ooneqfl^^ 881 

miles ' in diameter and of 5 or 10 miles in Height. If we takeit foi^ 
example as a disk of 150 miles in diameter, we can easily see that 
while the 75 miles of the van* or front semi-diameter, if it was moving 
at the rate of 6 miles an hour, would take 12i hours to pass over a 
ship hove to, or an island in its track, a slight inclination of the disk 
might elevate thej*ear half sufficiently for it to leave 20 or 80 miles of 
that part free from its surface action, so that in such a case the centre 
of the Cyclone would have 75 miles of the storm disk, with its nearly 
regular circular winds, before it, representing 12^ hours duration, and 
only 45 iniles or 7} hours of duration behind it ; and so on in any 
proportion to which we may extend the size of our Cyclone disk* 
The occnrrence of lightning in that part only of the disk, where we 
may suppose the Cyclone to have been lifting up, as noticed at p. 216, 
$ 260, will forcibly remind the scientific sailor of the sparks &om tho 
condensing disk of the electrician. 

398. The descent or settling down of Cyclones was also distinctly 

proved in this instance, for there were ships on the 10th and 11th of 

October, so situated between the Eastern and Western shores of the 

•Bay of Bengal, and to the Southward, that had any Cyclone existed 

on those days we must have had full evidence of it ; and yet on the 

'12th of October, in the very middle of the Bay (Lat. 17'' 48' N., Long. 

iS&^ 18! East), we had three ships with light variable winds within a 

circle of about 60 miles in diameter, while for a space of about 300 

xniles in diameterround the same centre, a true Cyclone-hurricane had 

commenced, which is fully traced to Point Palmiras, and in which seven 

Teasels disappeared, and fourteen were more or less dismasted.. There 

is no doubt also that this Cyclone before settling down in the Bay had 

crossed some other land, the Andamans or Point Negrais, for it brought 

with it in its calm centre, and when it first settled down, vast numbers 

of land birds, insects, <&c. It is possible, as to time, that this Cyclone 

came originally from the China Sea, where a severe one, in which 

'B. M. S. Childers was driven on the Pratas Shoal, was raging oh the 

9th ; but if it did so, it was lifted up by the high land of Cochin 

* The Merchant sailor will recollect that this teim is strictly nautical, as wc have 
the van, rear and centre of a fleet. 
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China. In this last case it would not be exactly thatof an originaUy- 
formed Cyclone settling down, it is true ; but if it did not come from 
the China sea then it is so. 

899. So far as to the origin and continuation of these tempests^ 
With respect to their termination, we may well suppose it to arise 
from the causes above being exhausted* or from the storm's *' tiring 
up," or from its friction on the surface of the ocean or land, wfaidi 
must be a very considerable element in the exhaustion of the motive 
force. 

As negards the possibility that one of the modes of terminfttioii of 
Cyclones may be by '' rising up," as well as that they may be formed 
above and descend to the surface of the globe, I give here, without 
abridgment, a remarkable extract from the Log of the ship SwUh" 
amley, Captain Jbitkikgs, printed by Dr. Thom in his Memoir on 
the Cleopatra* 9 (Malabar Coast) Cyclone of April, 1847,t premisiiig 
that the position of the Swiihamley on this day, the 20th, is ezietty 
upon the produced line of the track of the Oydone, which however 
I have not been able to trace satisfactorily as a Cyclone, at the soi&os 
of the Ocean, beyond the 18th, when it was of terrific violence, dis- 
masting the ship Buekififfiamehire, after probably destroying ti» 
Steamer Cleopatra, and committing other extensive ravages. The 
position of the centre on the 18th, was about 8^ to the 8.8 JS. of the 
Smthmley*s on the 20th. 

« Experienced on the 20th (Lat. 17* 31' N., Long. 72* 00' East) the hdglit of flu 
gale : it blew at times veiy hard. Obliged to lower the doable reefed topasfli on 
the cap, and stood to the S. S. W. (he was bonnd to Bombay and his direct oovse 
was N. N. E. or thereabouts) when I invariably fbnnd I ran out of the gale. T!imm ■ 
violent squalls alwajs came on from 8 to 9 f.k., and continued two or three 
from N. E. to East, accompanied with heavy rain, lurid lightning, and a long 
bling noise like stifled or distant thunder, but (which) appeared quUe 
These N. E. squalls forced themselves up against a strong double-reefed 



* As a thunder-storm ceases, when the electricity of the clouds is discharge^bm 
which, admitting Cyclones to be electric phasnomena, offers a strong analogy: 
we may note by the way that it also furnishes an argument against the 
theory ; for as soon as the Cyclone is over, the monsoon again returns as before P 
opposition to the trade-wind. 

t Transactions of the Bombay Greographical Society. t Italios are mine. — 
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the N. W. and West, leaTing actnally no calm space between the two winds, but 
took ns flat aback. On tbeSOih it blew qnite a gale of wind from the West toN.W., 
washed a man fit>m the jib-boom, and lost him. With rerj hard eanying coold 
bear doable reefed top-sails. I consider I was in one of the tpoku that led to the 
ceotre of the hurricane, and had I continued standing to the E. S. Eastward in the 
N.B. squalls woold in all probability have been dismasted. It always kept dear to 
fhe Westward, and yeiy black to the Eastward, thus I chose to stand to the first** 

Capt. JsHNnraSy who appears to have understood the law of Btorms 
aeoording to Mr. Espy's theory *^ of spokes leading to the centre," 
evidently apeaks here of the squalls of the Idth and 20th9 and perhapa 
port of the 2l8t, during which days he was, as I should judge, run- 
ning dose to, or right beneath the lifted vortex, of which the sudden 
N. E. squalls and noise overhead were strong evidence ? We have 
mforiranately no Barometer with this Log ; the indications of that 
instrament and of a Simpiesometer in these squalls would have been 
of high mterest. 

The aingular facts, of which we have abundant instance both in the 

Butem and We^m hemispheres of Cyclones, passing over large 

eztentB of land or over mountain chains, on their route from one sea 

to another, while others break up soon after they reach land, would 

aeon to indicate that the electricity of those which are not affected 

by land is of one kind, while that of the Cyclones which are so, is of 

the same kind as that of the earth or mountain ridges, and this would 

aooonnt in part, if not wholly, for their " lifting up*' as I have termed 

it, tiiia being in fact the repulsion between the two similar electrid- 

tiee* The actual effects of the passage and discharge of electric 

fitorma over high mountains have been frequently, and of late years 

Very carefully observed at Gteneva and in Switzerland, and I abridge 

Here, from the JBibliotheque de Geneve^ for October, 1862, page 101» 

Hn interesting notice of these phenomena as observed in Switzeriand. 

Ganon Bion, the author, is speaking of the Valley of SioiL* 

** As regards atmospheric electricity, stonns are frequent, but the inhabitants know, 
tliat no matter how load the thunder is, they have nothing to fear firom the lightning. 
Xn no instance has it been known to do mischief in the lower part of the valley. In 
Ofne case alone in the last century, a powder magazine on the Tourbillion ( aneigh<^ 

* Address on the opening of the 37th Session of the Helvetic Society of Natoral 
Sciences, by the Canon Bxoif ^ President at Sio^ in the V alais. 
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boaringeminence) was blown ap. AteleyatioDsof llOOmetros^ (1177 jaidBXtteeplef. 
are sometimes struck; higher np the larches are frequentlj so; but the lightoiqg 
falls chiefly on the ridges of the momitains. Our terrestrial electricity exhibits the 
same phflenomemi. No signs of electric tension, sparks, or Inminoos brushes are 
seen in the plain. At a certain elevation on Uie slopes of the moBntains, as for 
example, at the Mayens near Sion, pretty strong shocks produced by the return 
stroke are not unfreqnently felt after an electric dischaige. It is upon the lidges 
that the electric action is most evident, as witness the case of the surraying Engi- 
neer, who having reached Mittelhom just at the approach of a storm dond, dared 
not touch his instruments, which were giving out laige sparks, and wisely left stf 
dangerous a post. The ridges of the mountains with their thousands of shaip peaks 
are our conductors, which discharge the atmospheric electricity, while that of the 
earth is constantly tending Jtowaids them." 

' When to these facts we add, that all the rocks of which the peaks 
of mountain ranges are composed, are of different electric powers, 
the scientific sailor will at once see how, admitting the Cyclone to 
be an electric disk, land, ranges of hills, and peaks of mountains may, 
▼arioualy affect it. 

' 4M. We should not conclude these views, however, without re- 
marking that while almost all the phsnomena of Cyclones can be ac-. 
counted tor by either mode of formation, t. a. at the surface, or far 
above it, and afterwards descending, there is another great kw which 
is wholly unaccounted for by either of them, and this is the LiLW of 
TH£iB BoTATiOKS ; SO invariable in each hemisphere that we find no« 
thing approaching to a doubt of it in all the numerous investigationa. 
which have been made ; but we do find that the mere water-spouts 
and the dust whirlwinds, which we may suppose to be generatod i^ear 
the earth's siirface, turn indifferently either one way or the othe^. 
' 401. Now this constancy of revolution for the great Cyclones, and 
violent, though smaller, tornado-Cyclones, would incline us to believe 
that their motions are dependent upon some invariable system of at- 
mospheric influences beyond the reach of mere terrestrial causes ; and 
the dynamical theory (of the Cyclones being occasioned by opposite 
or crossingybree^ of winds) seems wholly to fail, even where its aim* ' 
plicity at first sight recommends it ; for if we suppose a strong N. W. 
stream of air, and allow it to rush into the S.E. trade, so that it passes 
on the Northern side of a strong S. Easterly stream, the two may 
doubtless produce at thdr sides a whirl, which might increase to a 



f JLBT y. i 408.] Zaio of Soiaiianihoi acewntedfor. rdSS 

Cydone, reyolving^ (^ or with the hands of a watch, as in the plate 
giveni p. 169, by Mr. Thok ; and if the forces continned it might 
also continue for days together in the someplace. But nothing here 
would account for its moving forward across the trade, and its doing 
this is much against the supposition that the forces sustaining it are 
the mere surface winds ; for supposing a Cyclone to be so set in motion 
in 10^ South, and 90° East, the N. W. stream of air must force its 
way across, and through some 10 or 15 degrees of latitude, to be still 
acting in the same way when the Cyclone reached the Mauritius ; and 
must moreover propagate a new kind of motion for itself, sidewaye, to 
follow the Cyclone on its track I and to continue to supply it with 
forces. If we say, that the Cyclone is set in motion by one cause^ 
and then that it generates a force of some other kind, as electricity, 
to keep it in motion, we depart wholly from all good rules of scientific 
logic, and we had better at once go back to the other supposed cause 
— whatever that may be. • 

402. Again : If we take the N. W. stream of air to be blowing 

from the N. N. W., and the S. E. trade from the S. S. E., and to meet 

so that* the N. N. W., stream of air is to the South of the S, S. XL one, 

it is dear that they may produce a revolution againtt the hands of a 

watch, .or Q) ; and we should then have a contradiction in the 

known law of revolution for the Southern hemisphere. We all know 

tliat trades and monsoons vary infinitely between the points from 

which they take their names. 

403. The Bay of Bengal and China Seas will give apt illustrations 
o^this. In them the S. W. monsoon meets the K. East trade (the 
^^TYiule being called a monsoon while it lasts), and each prevail during 

months of the year. It is about the period of the changes that 
le Cyclones are felt in greatest number and violence, as will be seen 
reference to the table at § 296. 

Now if the N. E. wind meets the S. W. one '* dead on end," either 

A calm, or a whirl, or vortex, or a Cyclone, turning either way may be 

pi^oduced. If the S,"W. monsoon be a W.S. W. one, and the N.E. 

'Monsoon an E. N. E. one to the north of it, we shall have a Cyclone 

^^^irning the right way for the Northern hemisphere, ». e. against the 

■uiQds of the watch, but if the N. E. monsoon be a N. N, E. one and 
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blowing strongest on the Eastern side of the 'Bay, and the S. "W. mon- 
soon a S. S. W. one, blowing strongest on the Western side of the 
Bay, it will turn thecontrarj way, or with the hai^ds of the watdi, like 
those of the Southern hemisphere. Now this never ooeursy and heiioe 
it seems a forced conclusion to insist on the forces of the counter eur- 
rents of wind at the surfiice of the ocean as the first cause of Cjrdonet. 
404. From all these difficulties, as well as from that gveai one 
which arises from considering that the effects of opposing winds may 
tendi afber all, to produce as much calm as storm, we are freed by sap- 
posing the Cyclone to form above, and to descend as a whiilisg disk 
to the surface of the ocean ; when, as Mr. Thok ren^arks, ''iiieir 
diameter is (may be) from 400 to 500 or even 600 miles." WitJi 
respect to the rotation, also, we may then easily allow that ifHnBj are 
formed far above us» and are mainly electric phasnomena, then they 
may be subject to influences and laws — the influences and laws of tiie 
electric state of the atmosphere at great heights — of which we are as 
yet as profoundly ignorant as we were of the electricity of steam ten 
years ago. 

. 40S. When this passage was written for the first Edition, I had 
not seen Snt Johk Hbrschsl*s Astranomieal Observations at ike 
Cape qf Cfoodffcpe, the following passage in which,* Chap. YIL 
servations on the Solar Spots^ will occur to the sdentifio readeri 
is well worth the attention of the sailor : 

** The spots, in this view of the subject, would come to be awiiinniitecl to 
regions in the earth's snrfiice, in which for the moment hnrricanes and 
prevailr— the upper stratum being temporarily carried downwards, 
impetus the two strata of luminous matter beneath, (which may be coneeifed 
forming an habitually tranquil limit between the opposite upper and under 
the upper of course to a greater extextt than the lower, and these wholly or 
denuding the opaque surface of the sun below. Such processes cannot be 
panied with Tortical motions which, left to themselves, die away by degrees and 
sipate ; with this peculiarity, that these lower portions come to rest more 
than the upper, by reason of the greater resistance below, as well as the 
fiom the point of action which is in a higher region ; or that their centre ( 
our water-spouts, which are nothing but small tornadoes) appears to retreat 

" Now this agrees perfectly yt\\h what is observed during the obliteration of 
solar spots, which appear as if filled in by the collapse of their sides, the 
dosing in upon the spot and disappearing after it.** 
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When we recollect that the solar spots appear only m two zones of 
about 85^ North and South of the sun's equator, and are separated 
by an equatorial belt on whidi spots are very seldom found, and that 
the existence of an atmosphere about the sun is now almost univer- 
sally allowed, we are struck with the close assimilation so well noticed 
here by this illustrious writer, and we can easily conceiTe how our 
GycloDes seen from another planet, or from the moon, might also 
have the appearance of spots more or less circular, or oval, or elon- 
gated, according to their places on the earth's disk and the indinap 
tion of the vortex towards t^e earth. 

406. For the present, then, we must content ourselves with care- 
ftdly roistered observations, and these aided by the resources of 
scienee, may one day reveal to us the true cause or causes of Cyclones, 
as the carefully registered experiments of FsAKKLnr did to him the 
magnificent mystery of the lightning. We cannot in this research make 
the experiments, but we can vary them a little by trials, and our 
business is to observe them patiently and carefully in all their phases. 

407. A remarkable, and at first sight a very strong objection haa 
been raised to the whole rotatory and progressive theory by asking, 
^w is it accounted for if toe euppoce a body of air to he at the same 
time wMrUng round and moving forward^ that the side which is mov- 
^ng in its rotation in the same line with the track, has not the wind of 
^JatMe, or treble the force of that in the opposite side ? Since it must 
Aa»eat ike same time a double set of forces, i. e. that of the rotation, 
eand thai of the progression acting upon it. 

406. This is simply enough answered if we suppose the whole 
CTydone to be an electric meteor, composed of one, or many, close and 
nmearly horizontal, but yet slightly spiral streams of electric fluid de- 
scending thus firom the higher regions ; and in its (or their) descent 
^ving rise to currents in ail the air it successively passes through, 
"but not canryii|tthis same air forward with it. It is evident that such 
CTurrents might be spirally inwards or outwards, and we know from 
^f . Feltieb's experiments, quoted p. 818, that such rotatory cur- 
x-cnts can be created, botli in the smoke of resins and in water, by 
electricity.* 

* I do not OTcrlook the fact, that in the smoke the whirls were both horizontal and 
"Vertical, and that the currents in the water were, though circular^rom the centre out- 
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409. It is evident that the objection quoted above tells with great 
force against the dynamical theory, or that which would suppose Cy- 
clones generated at the surface by the forces of crossing currents of 
wind ; because this aflSrms, that the whole body of the whirling Cy- 
clone is supplied with its air (wind) by these currents, which then 
begin to move onwards, the streams of air doing the same, and that 
side of the circle which has its motion with the path of the Cyclone, 
to be therefore moving at a highly increased rate. We have also the 
•difficulty of getting rid of the huge volume of air which hf this theory 
must be at every moment poured in to supply the forces of the Cy- 
<;lone, and for this Mr. Esft and Mr. Thom assume their up-moving 
currents. 

. 410. It appears to me that a simple, flattened spiral stream of 
electric fluid generated above in a broad disk, and descending to the 
fiurface of the earth, may amply, and simply, account for the com- 
mencement of a Cyclone ; and that its gradual propagation onwards, 
in such direction as the laws of the forces generating it in the upper 
regions may give to it, will m simply account for its continuance and 
progression, and the exhaustion of the forces for its termination. 
And nothing of all this is gratuitous supposition ; for we have all 
seen, if we have not carefully remarked, the actions of opposing thun- - 
der clouds and storms, which must be generating some action some— - 
where ; their passage over great tracts of country and appearance ovei^: 
hundreds of places at once, or successively, which is certainly like ^ 
descent and a progression, and which can be foretold, and vaguelr^ 
accounted for, and , finally after a longer or shorter duration thef ^ 
disappearance.* If we are asked with all this, why the effect of 
stream of electric fluid should produce storms of air (wind) so as t^ 
form Cyclones ? we must reply that as yet we only suppose that it 
so — and in this as in every other theory wait for farther facts to gui 

wards ; bnt M. PEtTiER remarks in more than one place on our imperfect means, am 
on the extremely insignificant scale on which we can imitate the processes of natis. 
and that when we come to those of the atmosphere we are forthwith confined, for 
most part, to experiment in and upon the air at the surface only. 

* Sec Kaemtz, p. 383 and 384, on M. Tessier's Hail-storms in two parallel liim 
&c. 
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us to a new one ; or to confirm it. It may bo remarked also in re- 
ference to what I have said, at p. 327, on the unequal duration of the 
sides of Cyclones, that this also may be perhaps accounted for, by 
assuming, as I have done, the Cyclone to bo formed by a spiral stream 
'of electric discharges, for however flattened the descending spiral may 
be, one part of it mint be lower than the other, and this may be on the 
advancing side. It must also part with more of its electricity to the 
ocean on that side, and thus have less for the forces required in the 
following side of the wliirl. 

This assumption of a spiral stream of electric fluid has also nothing 
extraordinary or excessive in it. All zig-zag lightning is supposed to 
be really spiral, and to assume that appearance to us, because we seo 
it sideways. The plain seaman has only to turn a corkscrew perpen- 
dicularly, on a level with his eye, to understand that a flash descending 
corkscrew-wise (spirally) would appear to be a zig-zag one. 

411. The general impression which evidently exists from China to 
the West Indies, and which wo find from the days of Columbus* to 
our own, in all the ** Hurricane Countries," that however threatening 
the weather may appear, there will be no Cyclone, if it thunders as 
well as lightens at the commeiicevienty is favourable to the view of the 
Cyclone being a purely electrical phajnomenon. For if we conceive a 
disk to be formed or forming, and to discharge its electricity before it 
descended, then wo might expect both thunder and lightuiug. If, on 
the contrary, the discharge only took place when it had descended, it 
would then be the silent transfer of vast quantities of the electric 
fluid from the clouds to the earth (or vice versa) creating the circular 
currents of air which M. Peltieh has shewn, can be so generated, 
and which then become the circular winds of the Cyclone. 

In Mr. Crank's notes already quoted, p. 200, he particularly states 
that there was no thunder or lightning, and again that when endea- 
vouring to proceed about 100 yards from his house to save his boat in 
the height of the Cyclone, 

" The strife of the elements was awftil: ever and anon pneh a preA^ure of the wind 
Jrom abovcy that I was abnost crubhed to the earth ; then it would strike me on one 
iddc, then on another, and I came to the conclusion that I was \p. the centre of a 

* In the old Spanish relations. 

z 2 
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whirlwind. I was, for a time, stupefied. To turn my face to the Eastward for more 
than a few seconds, was impossible. The rain was driven with the force of arrows 
into the face, and the oppression was similar to what one feels on riding a fast horse 
at a racing pace." 

412. Mr. Bedfield's description of the clouds during a Cyclone, 
p. 268, adds also some probability to this view of their being formed 
above and descending as disks to the surface of the ocean ; for the 
true disk we may suppose to be the great sheet of stratus doud which 
he describes ; not in actual contact with the earth, but at that dis- 
tance from it which would induce the discharge, and that the Cyclone 
is nothing more than the effects of that discharge ; of which the wind 
and the whirling and fast flying clouds (cumuli and broken strata) 
and the rain are the effects. We evidently see this in hail stonns^ 
though these may be phsBuomena of a different class. 

413. We may advert here also to some other effects which have 
been undoubtedly felt close to, or at the centres of Cyclones, and 
which it is very difficult to account for, except by the agency of elec- 
tricity. Amongst these are the accounts given by Mr. Seykoub, 
master of the brigf fudith and Esther, in his letters, pp. 74 and 76, of 
Col. Eeid's work, where he states that when thrown for the third 
time on their beam ends at the centre, 

" For nearly an hoar we could not observe each other, oc anything, bat merdy the 
light ; and, most astonishing, every one of oar finger nails turned qoite black, and 
remained so nearly five weeks afterwards.** 

And again writing to Col. Beid in explanation, he says— 

** Thirdly, as to the cause of not being able to see each other? 

^ The causeof this I cannot well tell; bat while running before the wind the rtead 
was hove the third time on her beam-ends, and while on her beam-ends, the atmos- 
phere had quite a different appearance, darker, but not so dark that (I shoald imft- 
gine) would hinder one from seeing the other, or from seeing a greater distance, were 
it not that our eyes were affected. It was about this time our finger-nails had turned 
black; and whether it was from the firm grasp we had on the rigging or rails I 
cannot tell, but my opinion is, tliat the whole was caused by an electric body in the 
element. Every one of the crew were affected in the same way. 

William Setmodr.** 

414. The Cyclone of October, 1848, in the Bay of Bengal, to which 
I have already alluded, appeared to offer a favourable instance for 
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obtaining some information on this subject. I took mucb pains to 
inquire of most of the Captains of ships, who sent me their logs, but 
except the distant lightnings before the onset of the Cyclone, four 
ships onlj on its South and S. Eastern quadrants (or on that part on 
which X suppose it to have been lifted up), of twenty-two whose logs 
were examined^ experienced heavy electrical discharges,* the reply 
from the others was that there was no lightning or ^ little to speak of.*' 
41& Analogous to this is the following from my Tenth Memoir, 
Jour. As. Soc. Beng. Yol. XIII., on the Madras and Masulipatam 
Cyctone of 21st to 23rd May, 1843. Track X. on Chart No. HI., in 
whidi Captain Cobnbt, of the ship Lord Lyndoch, when dose to the 
centre <tf the Cyclone, and but shortly before the shift of wind says — 

** The stroBgest gusts were abont 1 p. m., when there were intennitting severe 
gostSy uioeompanied b^ great and terrible heat — and there were alternate gusts of heat 
and cold qfter the hurrieane veered to & W.**^ 

In the October Cydbne of 1848, Capt. Arbow of the WeUesley^ 
while hove to on its South Western quadrant, to avoid running into 
it, distinctly says in his notes, and he was about 2f^ to the E. N. £. of 
the Lord LyndoeVs position. 

^ Hot and cold blasts were distinctly felt. I can compare the hot 
Akuts onty to the Sciroeco qf the Mediterranean.^^ Other ships dis- 
tinctly describe sleety •'. e, snow or hail with rain. 

Having no thermometric data, we cannot say what the extent of 
^liese variations of temperature was, but they are very remarkable as 
occurring at this time, and while the fury of the Cyclone was from 
ard, the N. K Nevertheless as these vessels were not very far 
m the land some uncertainty exists as to the origin of this heated 
ir, but if it came originally from the land, it must have been carried 
p and then forced down again without alteration or mixing ! which 
e can barely allow. 
416. Captain Milleb, whose able management of the Lady 
C^ffordj I have alluded to at p. 166, says in a letter to Captain 
^BiDSK, with his log of the Madras storm of 1836 — ^in the ship Wilr 
^Mn Wiison— 

^ The analogy of this to the spark from the condensing disk of the electrician is 
^^hviotis, bat we want more evidence before we reason upon it. 
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'^ In the 6tonn under notice there was an extraordinary change took place suddenly^ 
in the temperature of the air, but I regret that I cannot state if a corresponding 
change took place in the Thermometer, as I had not looked at that instrument until 
directed to it by my own feelings, and the complaint of cold from all my crow." 

417. Captain BxrirDLE also, whose log I have quoted bo often, 
says incidentally : — ** The rain water exceedingly cold, the sea water 
very warm, much more so than usually ;" and in another place " fresh 
gale with furious squalls and rain as cold as ice." This vessel was in 
5° or 6° South latitude. The William WlUon was in from 11° to Ve 
North. Captain Soss, in his Notes from the Keeling imd Cocos 

Islands, says, that while the Barque , on her voyage bom the 

Straits of Sunda to the Cocos, was upon the verge of a Cyclone which 
she hove to to avoid, and in which are noted '' heavy dashes of cold 
rain," the wind at the Cocos had been strong from the S. E., *• witii 
cold drizzling rain, so cold that it withered all the blossoms on the 
orange trees." These cold and hot blasts and rains tbus become 
matter of curious speculation as to their origin, and are probably con- 
nected with the descending theory of Cyclones and their relation to 
hailstorms, as already described. 

Mr. Cbank, whom I have already quoted (pp. 209, 839), says that 
at the time of the lull of his Cyclone, it became so exceedingly cold 
that every person in his family remarked it, and on looking at the 
Thermometer he found it standing at 65° or (jQP, being at dayhght 
900 oj. a Yiti\Q less, so that the fall was not far from 20^. 



PART VI. 



1. DiEECTIONS FOE STUDYING THE SCIENCE. 2. PoiNTS OP Is- 

QUiBT AND Directions ros Obseryeks. 3. Misc£LLA5Si 
Aio) Additions. 4. Conclusion. 

418. Directions tob Studying the Science. I trust there 
is no part of this book which the plainest seaman will not be able, 
with a little attention, clearly to understand, but it may nevertheless 



Part VI. § 421.] Studying tlie Science. 3 13 

be useful to some to inform them how to use it as a sort of G-rammar 
of the Science ; for a general understanding of the Law of Storms 
does not suffice to m^ke it so ready to the mind that an error may 
not be committed in the first application of the rules to a difficult 
case. 

419. To study the Science then, lesson by lesson as it were, the 
sailor should, aflber his first perusal of the whole book, read over again 
carefully the definitions of the words at pp. 7 ^o 16 in Part I. from 
§ 16 to § 26. He should next read Part III. from the beginning of 
§ 110, p. 101, to § ] 14, p. 104. And then turn to the details of Mr. 
£jBi)FiELD*s tumbler experiment at p. 233, § 286, without paying 
much attention to the Barometer part, but carefully considering and 
Varying over and over again, and backwards and forwards (with and 
against the sun) for both hemispheres, the passage of the miniature 
Cyclone for one, two, or more ships, and upon all sorts of tracks ; 
noting carefully the winds which his ship, or island, or port may ex- 
perience as he makes the Cyclone travel down upon and over it. And 
he should remark how truly the track may be judged of by the average 
of the shift. He should then substitute the Horn Card for the glass,^ 
and he will instantly see that, if he supposes the arrows upon it in 
motion, it exactly supplies its place. 

420. The next lesson must be how to Estimate the bearing of the 
centre in an actual case of being at sea with a Cyclone evidently 6om- 
mencing, and for this he must carefully study the sections on the 
bearing of the centre, and on the Wind Points and Compass Points 
at p. 104, from § 115 to § 110, with the Storm Card before him* 
And then the method of estimating the bearing of the centre and the 
probable track by the winds and ship's run, copying afresh the 
projection which I have given at pp. 116—122, § 130 to 135, and 
then selecting some case from an old Log, or supposing one, make 
the projection of it for himself. 

421. Hanng thus arrived at knowing where the dreaded centro 
lies, and upon what track it is moving, and why the motion of the 
Cyclone and his run make the wind veer in a particular way, he has 

"to consider (always in actual cases if possible) what should be, or has 
leen, the proper line of management, and here the figures at pp. 124 
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and 120, should be carefullj considered for both hemispheresy and the 
questions of scudding or heaying to, with all their various conditionBy 
as shewn at p. 126, f 138 to 143, should be eareftdlj pondered. 

422. If the seaman, old or joung, will but foUow these direetions 
and patiently examine a few actual cases for both hemispheres, I 
think he will find that nothing is, in reality, so simple and so readj 
of application when the mind has been a little exercised upon it. 
And when he will but take the trouble also to consider (for this can- 
not be repeated too often when life and property are at atake) what his 
ship and officers and crew can bear and do, when the hour of need 
and danger may come, he will find I think, also, that in most eaaea he 
win — and I do but quote here the words of one of the many corres- 
pondents who ha?e acknowledged to me the advantages and relief 
from anxiety which the Science has affbrded them— ^have exchanged 
dread for confidence. 

423. FoDiTS OF Inquibt, ajstd Dibectioks fob Obsbbtbbb. 
I have BO often alluded in the course of this work to the many mat- 
ters we have yet to inquire into, that at first it may seem a repetition 
to go over this again; but it is always advantageous to have such 
matters brought closer together under distinct heads, and there may 
be some which I have at heart, but have not been able to suggest. 
Let us take the inquiries in their natural order :-^Before ; during; 
and after a Cyclone. 

424. Befobe a CycIiOKE. a. The signs of all kinds, celestial, 
terrestrial (if in port), and those of the ocean, as in our table at pp. 
278-282, being sun, moon, stars, sky, clouds, light, air, wind, lights 
ning, thunder, noises, effects on animals, &c. Appearances of the starer 
should be carefully noticed, distinguishing between the fixed stars 
and planets, and between those near the zenith and at the horizon. 

5. The signs considered by Natives or European inhabitants of 
different places as announcing an approaching Cyclone, and especially 
those connected with volcanoes and earthquakes, and their subse- 
quent relations to the Cyclone when in action, if any. Pilots and 
fishermen are often very well informed on these matters. 

c. State of the barometer and simpiesometer, both on shore and 
on board ships if in port ; for the one might, for instance, oscilkto 
and the other not. 
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J. States of all other meteorological instruments, such as hygro- 
meters and the like ; of any sorts attainable. 

e. Exact observations as to the state of the clouds, the scud, &c^ 
above ; or that of the weather in elevated spots, so as to elucidate as 
much as possible the question of whether the Cyclone is formed at the 
sur&ce of the earth or in the higher regions of the atmosphere. 

f. The bearings and angular altitudes of all banks of clouds, and 
of lightnings with the distances of them, as nearly as can be measured 
by the directions given by Kaeietz (§ 330), the time of tho observa- 
tions being accurately noted. The bearing^ of the extremes and cen- 
tres should be taken. If bands of light or colours are well defined, 
the angles subtended by these should be measured by a quadrant or 
sextant. 

y. In the neighbourhood of volcanoes their peculiar actions should 
be noted, and the opinions of the residents inquired into, as also 
where volcanic lakes, and the like, are known to become agitated or 
phosphorescent. When volcanoes are near the sea, it is by no means 
iinlikely that they may shew some forewarning indications. 

A. The state of the surfs on coasts, peculiar swells arising from 
the sea, its phosphorescence and smell, the appearance or flights of 
peculiar birds, or even the peculiarities known to fishermen of the 
habits of fish should not be neglected. At first sight many of theso 
things seem mere fancies or local superstitions ; but if we found on 
opposite sides of the globe, for instance, that on the approach of a 
Cyclone, certain fish, abundant at other times, are not to be caught 
for three or four days before its outbreak ; or that certain others aro 
seen to be much agitated and to come constantly to tho surface ; wo 
might fairly say, that this was a fact derived from observation, and 
if verified by competent observers, it might be a clue to further 
knowledge.* 

* So far the first edition. I have since found in a valoable note on tlie London's 
Cyclone of October, 1832, in the Bay of Bengal already alluded to, pp. 154, 181, tho 
following curious passage. After describing five days of entirely oppressive calm, 
in which " the sea became a perfect mirror, the glare intolerable and tlie zenith ap- 
peared as if it had lowered within a few feet of an horizon, of a greenish and yellow 
sickening unnatural tinge, and the air felt as if it were surcharged with brimstone 
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». Observers on shore might render great service hj carefully 
pursuing any one single branch of research or observation only^ and 
of these, some do not even require instruments/or very simple ones. 
Ab an instance, I may cite a series of careful cloud, or (to uae the 
Greek word, which Mr. Espt has usefully adopted) Nephslogigal 
observations, which might be of high importance, both as shewing for 
a long period, what the various currents above and below axe, and 
what are the peculiar appearances which forewarn of the approach of 
Cyclones at that place. This scud, as every sailor knows, ia often 
flying in a direction which differs from one to four points from that 
of the surface wind which the ship has, and the difference may even 
be greater on shore. 

j. The various names given by the Natives or European residents 
to various kinds of gales; as an instance see note p. 70, aud in.the 
next section, the remarks on the names Hurricane and Tyfoon. 

h. Great attention, both at sea and on shore, should be paid to 
the choice of the word9 used to describe the different phsBnomena of 
Cyclones. For example, the words " veered" and " shifted" are often 
carelessly used for each other, yet they express, the one, a gradual, 
and the other a sudden change of wind. 

/. The intervals of time between the various changes in the storm 
or the states of the instruments should also be marked. As thus : 
** The wind veored between 4 A.ii. and half-past 6 a.m. from NortL 
to W. b. S.," or " The barometer sunk from 8h. SC to lOh. 45' A.M. 
from 29.05 to 28.70 as per register." 

m. Sudden heavy squalls and whirlwinds, and especially such as 
give little or no warning of their approach ; as white squalls, the 
bull's eye squalls on the coast of Africa, &c. (see § 367), should all 
be noted and carefully described as soon after their occurrence as 

and charcoal almost enough to suffocate one." Captain McLeod adds, ^ Turtle in- 
numerable were floating about us, and as far as our vision extended were seen 
equally numerous at that distance. I need not say that we caught as manj as we 
required. Whether it was fancy on my part or not, I thought they were in a stafr 
of stupor, as they never made the least attempt to escape when the boat approache 
tliem, nor tvheti they rvere taken hold ofj* Sleeping turtle we have all caught, b 
more have bccu missed perhaps l)y their struggles, and tliis passage settles the qui 
tion of the btupur. — II. P. 
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possible. We have yet much to learn of these dangers, and espe- 
cially in their relations, if any, to Cyclones. 

«. "Whirlwinds and waterspouts, and peculiar veerings of winds 
with them and alternations of calms, and puffs, and flaws. . The ap- 
pearances of whirlwinds and waterspouts, and their manner of turn- 
ing, whether (^ or Q should be noted with all details, particularly 
if occurring at night. 

o. Sising and falling of wind, and if any moaning, or distant roar- 
ing noises are heard before or after the Cyclone, and if these noises 
are certainly in the atmosphere. 

425. DuBiKO A Cyclone, a. Atmospheric states and changes 
as often as can be noted, and particularly at the changes of wind, 
and at the calm centre, if this should unfortunately reach the ship. 

b. State of the barometers, simpiesometers, and thermometers, as 
often as possible, their oscillations, and if (which should be observed 
in the dark) any flashes of light can be certainlif distinguished in the 
vacuum of the tube, and if these are constant for a time, or by fits, 
and if connected in any way with the oscillations or squalls. 

c. The same at the shifts or calm. 

d. Lightning and thunder ; and particularly remarkable flashes at 
the shifts. 

e. Phosphoric light of the sea. 

/. Temperature of the rain ; if colder or warmer than the sea ; 
lorm and size of hailstones, if any ; relation of the fall of hail to the 
lightning and state of the barometer. 

y. Whirlwinds or waterspouts occurring in the Cyclone to be 
carefully noted, as to their appearances, whirlings, tracks, size, &c. 

h. Circles of h'ght, or clear sky overhead, in the midst of the Cy- 
<3lone, to be estimated or measured as to how many degrees in 
diameter ; stars, moon, or sun, if seen at any time in the Cyclone, to 
fce also noticed if of peculiar brilliancy or colours. 

i. State of the clouds; appearance, velocity, and direction of the 
»cud,&c. 

^. State of the swell and sea, as to regularity, riding, breaking, 
*fcc. particularly at the onset and centre. 

At. Veerings or oscillations of the wind, and, if possible, the exact 
i^ten'als of time in which they occur, shoidd be measured. Thus if 



848 DirecUomfor Observers. [Pabt VI. § 427. 

^e knew that the wind veered backwards and forwards six points 
about every 15 minutes, we might, with, tha drifts calculate what the 
amount of incurving wasi 

L Moderating of the wind for an* hour or two or more, after the 
gale or Cyclone has appeared to commence, and the state oi the 
l^arometer, simpiesometer, and sky at this time*. 

m. An exact account should be, if possible^ kept of a vessel's 
coming up and Mling pfl^ and the log should be hove if possible^ to 
ascertain with the utmost care* the direction and rate of the ship's 
drift if lying to ; so as to be enabled after the Cyclone to oakukto 
with precision what may be due to the storm-wave and storm-currents. 

n. Blasts of hot and cold air. Extraordinary Hght or darkness. 

426^ At tbb. olo» of a Ctolokb. a. Appearances of the 
clouds when going off. If f<M?ming banks, ta be noted and measuiedt 
as at the approach of the Cyclone. 

b. Grradual rising of the clouds at the horizon or zenith to be 
noticed if it occurs. 

€• Barometer and simpiesometer, rate of rise to be as carefully 
noted as during the Cyclone; and how long the oscillation continues 
after the passage of the centre. 

d. Any effects of the Cyclone on the ship^s compasses, or on them 
respiration, or on animals on board, &c. to be carefully noted. 

e. On shore any accounts of inundations, and if by sudden nrtfc 
waves or gradual rising. Old and foreign accounts of these also tc» 
be collected if obtainable. Directions for preserving records of tht^ 
state of the weather in the British Colonies have been issued some 
yesrs ago ; but it is not known what these have produced. The im- 
portance of obtaining the observations of foreign settlements is 
the^in also alluded to. 

427. DiBEonoKS fob Obsebtebs. We have four classes of 
observers who may be useful to us. 1, Those on shore, landsmen or 
sailors. 2, Sailors in harbour, where they have much more leisure 
and advantage. 3, Sailors at sea ; and 4, Surgeons and Passengers. 
As it may, however, be useful for all to know what the others might 

* By a leeway-circle on the taffrail, if this can be managed. I mention every 
thing, though I well know that in merchantmen all hands are folly employed ; bat 
in Mcn-of-War mnch may be accomplished by a little zeaL 
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observe, if they pleased (for they will thus know how to question 
them, or what to ask for in the way of copies of papers, &c,) I set 
down the whole together, and each class will easily distinguish what 
belongs to them. 

428. I commence with pointing out what may be done with the 
observations when made or obtained from others ; for I know that 
many are deterred from, or rendered indolent-minded about such 
matters, by the feeling of ^' Whai is the use of all this trouble in 
making notes ? I do not know where and how to send them to any one 
who will make use of them,*^ I trust that none will have read this 
book without being convinced that, speaking here for my brother 
Storm-meteorologists,* as well as myself, we shall always be glad to 
turn every scrap of information to account, and to forward to each 
other such as may assist our common research in those quarters of 
the globe where we may be situated : and those who have read all the 
works on the subject can, I hope, also testify how usefully and faith- 
fully every line yet obtained has been brought to account for the 
great family of mankind. 

429. For myself, I shall be glad to receive notes, memoranda, or 
extracts from books, from any part of the world, on storms or matters 
relative to them, in any language ; as detailed or brief, and as plain 
or as scientific as may be, and if these are addressed as below, they 
will always reach me free of Indian postage. 



Stcrm Report Service, 



The Secretary to the Govcmmcnt of India, 

Home Department. 

Mr. H. Fiddington, 

Calcutta, 



• W. C. Rediield, Eeq., New York. Lt.-Col. Rbid, R. E., V. P. R. S. Dr. 
A. TnoM, II. M. 86th Regiment, Poonah, Bombaj. M. II. Boubquet, Port Louifl, 
Matiritius. 
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430. It will be seen from the foregoing pages that, independent 
of the particular points of inquiry, which I have specified in the first 
part of this section, there ace wide blanks to fill up in the chapter on 
the tracks of the Cyclones alone ; and that we ought gradually to be 
able to produce charts for every separate tract of sea, like the four 
which we have now given ; and that this can only be done by the 
workmen being furnished with materials; and a single experiment 
with a storm card will shew that if a hurricane moved, (for instance 
across the Atlantic or Bay of Bengal,) from West to East instead of 
the contrary ways, which we now know they do, all the changes of 
winds and rules for management would be different. Hence the great 
utility, tedious and sometimes almost repulsive as the labour is, of 
collecting the data and investigating every separate storm till, as in ill 
other branches of the physical sciences, we are able to say with com- 
parative or absolute certainty, what is the law by which their tracks 
are governed, since we know that of their rotations. 

431. As I have before said, for these investigations we must have - 
data, and these data are log-books, journals, memoranda, newspaper "^ 

notices, and the like ; and the more clearly to explain what we re- 

quire, I set down here in separate paragraphs, what occurs to me; .f ; 
premising always, that the more details, the better. 

1. We require all the accounts, registers, and notices, logs, jour — -^»- 
nals, memoranda, and even references to books, (in any language,*j^^">) 
which can be obtained. The full log should always be sent if possible^^^e, 
as well as not^s and extracts. 

2. These may be new or old, for the ph©Domena of the Cydon 
of yesterday, may be corroborated by those of a hurricane a bun 
years ago. 

3. They may be plain common-sense notes or narratives, or » -r aj 
scientific as they can be made ; but the plain common-sense accoun.^:^ nt£ 
iu*e often quiie as valuable as the scientific descriptions; and it ia^s^Jms a 
great mistake, and one I fear which has deprived us of much go^ ^zzvod 
material, to suppose that we must have scientific data, because i^^KTtbd 




♦ Many valuable hints arc to be found in the old navigators, English as welT^^KUas 
foreign, but few or none of their works are obtainable in India. 
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research requires the aid of science to develop the laws to which thej 
lead. 

4. A mere note of the times of commencement, violence of the 
wind, from what quarter, how changing, how ending, and the position 
of the observer on shore, or the latitudes and longitudes at sea, with 
the run, &c, are all that are strictly required. If the barometer, 
thermometer, siinpiesometer, and all other points noticed are added, 
80 much the better. 

5. The place of the observer at noon each day, before, during, 

and after the storm, should be carefully given at sea ; even from Inere 

estimation, if nothing better can be obtained; because no one can, 

from a log, estimate a vessePs drift in heavy weather so well as those 

on board of her. And the exact positions before and afber the storm 

are always important. 

6. "When extracts from Private Logs or Note books are sent (and 
these are always valuable, if containing notes and observations), the 
ship's complete Log if possible should always be sent with them for 
"the corresponding days, for it is often necessary to lay down her run 
or to calculate positions at other hours than noon, before arriving at 
8atis£Eictory results. 

7. On shore, the latitude and longitude of the place, or its distance 
And bearing from the nearest well kno^n station or city should be 
^iven ; and some notions of its position as to mountains, hills, rivers, 
'Valleys, &c. will be always useful. 

8. Mariners may very usefully employ their own leisure hours, or 
^he leisure hours of any hoy on hoard toho can write, during a passage, 
ty copying from their old log-books, no matter how old, the logs of 
xuiy old storms, or the logs which shew a ship to have been near the 
X>l<^ce of any known storm ; and especially to copy the log of any 
^rtorm they may have had on the actual voyage, so that it may be ready 
"tx) send off on their arrival in port. I have reason to believe, that 
33Qany Commanders are willing, and even desirous of aiding us, but 
'^when they come into port, they are hurried and anxious, do not 
like to send their log-book out of the ship, or it is left a long time 
"^th the Notary for the protest, and finally leave without carry- 
ing their good intentions into effect. Much valuable information is 

*^faus lost. As to the old logs, I have a great deal of scattered infor- 
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mation thus collected, which might become far more Yaluable, idth 
the addition of a few more corroborations. 

9. Another very mistaken notion is, that some aie apt to fimcj 
that their particular log, or note, or memorandum on shore is** of no 
great consequence,*^ This is a very mischievous notion^ and I entreat 
those who may entertain it to consider first, that it is impossible to 
say beforehand, in any research of this kind, toJua is, and what is not» 
important ; and next that twenty proofs are always better than ten. 

10. Some Commanders, too, are apt to suppose that unless a Cy- 
clone amounts with them to a furious and damaging Hurricane or 
Tyfoon, it is useless to trouble us with the details. This is also a 
great mistake. Whenever there is anything CycUmie in a breeze, or 
even in the appearances of the weather, I shall be glad to have details 
of it. And especially when other vessels have also felt it. A moderate 
Cyclone may be as instructive as the most violent one for the great 
object of tracing out the tracks in that locality or at that season of 
the year ; or there may have been a Cyclone overhead not yet settled 
down. 

11. Some again, I fear, who may not have looked into the details,^. 
excuse themselves by saying they do not believe in the truth of tin 
Law of Storms. There is no harm in this opinion — ^if it does no^- 
cost the dismasting or loss of a ship^and I am old enough to hav^ 
heard Barometers, Lunors and Chronometers sneered at, as '* 
fangled notions ;" but I think I do not exaggerate when I say, 
in the writings already published on the subject, there is to be fonm 
for every iitipartial mind, abundant and almost mathematical 
of its correctness. And if these researches are not useful, it 
can do no harm to publish all the facts relative to storms for scientitLKrsific 
men to make some other use of. 

12. I fear also, that some Shipmasters, who may not have enjoj^g^jed 
a good education in early life, may feci a little embarrassed and i^p^ iui- 
willing to submit their log-books or extracts to the eye of a strai^ 




1 can only assure such, that 1 have had many log-books in wh^Eii/cA 
great deficiencies were observable, but have never, and should oi 
account, think of ridiculing, or even of criticising them beyond 
is strictly necessary to establish the truth of a question. 
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13. Copies of pablic documents, such as reports, registers, and 
the like should be inquired for. 

14. Details relating to inundations and the manner and time at 
which they odcur should be coUected,'and the gradual risings of riYers 
carefully noted, apart from the sudden ones, or sudden waves rolling 
in from the ocean or from great lakes* 

15. Cases of the compasses being affected during or after a Cy- 
clone. 

16. All notes regarding the thunder and lightniag of a Cyclone^ 
f . e. before, during, and after it, are of the highest interest. 

. 432. Persons residing en shore shouldt-^ 

1. Set up a yane or weathercock if there are none in sight, and 
if they are not old seamen enough accurately to estimate the point 
from which the wind blows. 

2. They should also, from various parts of their dwelling, take 
ITorth and South and East and West marks in fine weather j and not 
at too great a distance, such as trees, chimneys, &c. In a storm they 
will find these of essential service in estimating the course of the 
.:wind, and that of the clouds. 

. 3. If furnished with instruments the registry of all of them before, 
during, and after a storm, will of course be most acceptable ; and if 
compared with standards so much the better, but a plain common- 
sense account of all the phenomena of a storm ; or of the weather 
when one is passing near, the driving of the clouds, the times of the 
changes or veerings of the wind, calm interval, &c. kc, are all that 
are required in most cases, and will always be eminently useful. 
> 4. The collection of reports from other parts is also a most useful 
-assiBtance to us ; even if mere native ones, they are better than none. 
' 5. Accounts of tornados or wind-spouts, dust whirlwinds, &c. 
their tracks, the direction in which they turn, whether withf or against 
the hands of a ufotch^ and notes of their formation, progress, ravages 
amd disappearance, are all of great interest and utility. 

6. In observing the osciUations of the barometer so frequently 
alluded to, we should be careful as to the observations made in the 
lieight of a Cyclone, that the room or cabin be not too close ; for it 
'night happen that the heavy gusts might force a volume of air into 

A A 
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a closed apartment wliich would momentarily force np tlie merciuy 
by its pressure; care should be taken on this account to haye the in- 
struments placed so as to obviate this objectiony as by opening a win- 
dow or door to leeward, or the like. Of course this does not apply 
to the oscillations at the approach of the Cyclones. 

Every commander of a ship on his departure firom and arrival in 
port should endeavour to procure a comparison with a known standard 
Barometer for one or more days. This is easily done by leaving the 
hour at which the standard is observed, say at 9.50 A.M. and 4 P.3C. 
and noting the ship's Barometer exactly and as often as possible at 
those hours, paying due attention to note at the same time the tem- 
perature, so as to render the comparison as accurate as possible. 

438. MisoELLANEi. AND Additioks. Thb Log-Book. Ontbo 
label of a ship's log-book sent to me, and which was, it appeared, 
printed and sold by Clabk and Co., 72, Ghracechurch Street, London, 
I observed below the usual title and form for entering the ship's 
name, voyage, &c,, the following very proper caution— 

** N. B. — On tihe accnracj of a log-book dependa the reooyeiy of the owner's and 
shipper's property, in the event of loss. No erasures or obliterations oogbt to be 
allowed, bat every incident recorded in a clear and explicit manner, and, on no ac- 
count, shoold the log-book of a former voyage be permitted to remain in the shqs 
bat should be deposited for reference with the owner or broker.*^ 

484 I have elsewhere said (XI. Memoir, Journal As. Soc. Beng. 
Vol. XIV.) that— 

** It has often struck me to remark on the absurd practice of keeping a ship's log- 
book without entering the longitude. It is quite possible that a case might arise is 
which, at least ignorance of his true position, if not wilful destruction of his resseL 
might bo alleged, if not proved, in a court of law against the master of a ship through, 
this omission; and his insurance thereby become vitiated or his character destroyed^ 
though reaDy a good navigator, in case of accident. The private log, or * lunar anf 
chronometer book' of a Captain, would barely bo held as a legitimate docmnont whax 
the book which ihould contain the vesseFs place at noon is a blank." 

* Sailors would demur greatly to this : many capital runs and safe passages thiongft 
difficult straits, good and essential recognizances of headlands, &c., are made with the 
help of old logs. No ship should be allowed to go the same voyage twice, without 
having a copy of her old log-book, which may often serve to corx^t an enooeoob 
or supply adc^cient chart. 
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435. But passing over all this, none will question tliat a well kept 

log is as high a testimony of a commander's ability, as a well kept set 

of books is of the commercial talent of the merchant for whom he 

sails. But when we see (as I have seen scores, if not hundreds of) 

log-books, even of voyages to India, in which, if the log is hove it is 

not registered every hour, or it is registered by mere guess ; which by 

the way is almost a fraud ; or the barbarous and careless form of the 

coaster's logs (marking it every two hours only) is adopted ; leeway 

variation, barometer and simpiesometer apparently not thought o^-^ 

though the opening of a cask of beef or peas is carefully set down,— 

while the stock of water on board, even with troops, often seems a 

mystery ! and in fine every thing, to all appearance, is left depending 

on the latitude and the (one) chronometer; and this even on the 

approach to land — when we see all this, I say, we must regret to 

avow that in this respect the French are far before us ; for not only 

are their merchant ships' logs properly filled up with every thing that 

a good log-book should contain, but moreover, in most of them,* the 

log of each watch has the signature or initials of the officers by whom 

it is written ; so that it thus becomes what Messrs. Clauk and Co. 

properly recommend that it should be.f 

The French Logs contain a column for " route corrigie^* which is the 
actual '' course made good," after all corrections for leeway, variation, 
^bc. according to the estimation of the officer in charge at the time. 

* I speak both of original logs and copies. In these last the signatures alluded to 
are nsnaUy omitted. 

f Nantical Booksellers would nrnch aid in the adyancement of our science, and 
faniish their customers with good hints, if they were to adopt Messrs. Clahk's useful 
plan, and their N. B., might run something as follows: — 

** N. B.— On the accuracy of a log-book depends the recovery of the owner's and 
shipper's property in the event of loss, and the good names of the Captain and his 
Officers. The ship's latitude and longitude should be carefully noted at every noon 
by observation and account, chronometers and lunars, and leeway variation, devia- 
tion, barometer and simpiesometer duly entered. All changes of wind and weather, 
and peculiar appearances on the approach^f bad weather should beregLsteM. Era- 
sures and obliterations should be avoided, and alterations certified by a note in the 
xnaxgin. A duplicate log should be kept and daily signed, and on the ship's return 
to port, all bad weather or extraordinaiy phenomena should be reported to any per- 
son known to take an interest in such matters." 

A A 2 
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« 

This is very useful, particularly as regards leeway-^^^md as regards tiie 
due attention of the officer of the watch to the ship. In Lobimeb*s 
Letters to a Young Master Mariner, p. 45, of Edition of 1849, he says — 

'* Generally speaking the Log Books of Britiah merchantmen are a disgrace to Hm 
writers, and to so great a commercial nation. IVom being allowed to remain on board 
Toyage after TOjage, they are frequently torn, de&ced, and eked ont with different 
pi4>ers; presenting a slovenly appearance, and too fieqnently in case of disputes 
giving room to snspidon, uncertainty, altercations, ftc." 

He then goes on to describe in a note the custom of the French and 
Danes, who receive stamped log-books firom their Gh>vemment»and are 
bound to produce them for inspection and deposit at the end of the 
voyage. I hope this will fully justify my remarks on this most im- 
portant subject, which are made for the furtherance of our science. 

EfTsoTS OF Ctclokxs ov thb Compasses. The following is an 
extract from my Seventeenth Memoir, Jour. As. Soc. Beng. YoLXYZL 
being part of a note by Captain Shisi, of the Barque JSkuurain, who 
experienced a very severe Tyfoon-Cydone in the China Sea aa noted 
at p. 58, Captain Shibe says : — 

. ** I will mention another circumstance that may be perhaps interesting as it was 
certainly new and startling to me; and that was, that we could get none of onr com- 
passes to remain steady, bat at every succeeding burst of the heary squalls, they spun 
round and round, eight points at a time, and we had no other means of steering, bat 
by the roll of the sea, and the feel of the wind on the back part of the head, and t.Hi» 
continued for some time after the gale had passed and rendered the approach to the 
land upon any safe course veiy precarious." 

In an account of a succession of Cyclones experienced by the ship 
Lord George Bentinch^ Captain Edoele, from London to Calcutta, 
by Dr. Oobdoit, of H.M. 10th Eegt., it is stated that upon two 
occasions, one on the approach of a Cyclone, and the other in the 
midst of it, '' the ship's compasses were remarkably unsteady, oscil- 
lating and moving about several points," and Dr. Gobdoit at onoe 
attributes this phsBnomenon to electro-magnetism. 

We have many detached notices of this phienomenon of the 
whirling motions of the^ Compass Cards in squalls and even in 
Cyclones, which till now was inexplicable, but which is perfectly 
explained by Dr. Baddxlet's experiments. 

In the Naut. Magazine for 1844, p. 99, Captain T. B. SiicPSOK, 
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6f tbe barque GirqtpBy firom Sydney to Manilla by the Eastern paa- 
sage, saysy speaking of his passage between Gape ]>eliyerance and 
Pleasant Island, that he had violent squalls from the N. West to 
S. West, with much rain and ?i?id lightning. 

^Dnring one of these heavy squalls on the 27th January, in abont Lat 6^ 9 ' 
South, Long. 1640 15' East, at llh. 45 ▲. m. observed the compass card to rerolyo 
sereral times witboat any apparent canse ; the pbnnomenon might probably be oc- 
casioned by the effect of electricity on the magnet, the squall being charged at tiie 
time with a large quantity of electric fluid. It is worthy of remark that during 
these heavy squalls there was no perceptible alteration in the Barometer, it shewing 
29.75.'' 

The Editor of the Naut. Magazine remarks in a note, that Gaptais 
Oraah in his Voyage to Oreenland, p. 18, notices a similar phe- 
nomenon, and at p. 310, we have full evidence from an excellent ob- 
server, Captain Shiae, that it occurs in Cyclones ! The inference 
indubitably is that Cyclones are great spiral currents of electricity. 
If we admit this, our next inquiry is, '' Whence can these be derived ?** 
And it is only observation and long and careful registry of these ob- 
servations which can aflford us any information. The following note 
from Humboldt's Cosmos is curious, as shewing that the idea of a 
vast electric atmosphere surrounding the aerial atmosphere of our 
globe has already been entertained to account for another pheno- 
menon as mysterious in its origin as the Cyclone. After describing 
the peculiar black metallic crust which is found on stony Aerolites, 
and forms their most distinguishing feature, and remarking on the 
intense heat necessary to fuse it, far beyond that of our most intense 
porcelain furnaces, he adds in a note that, the celebrated astronomer 
Foissoir had endeavoured to account for this fusion, which must take 
place where the density of our atmosphere is almost null, in the fol- 
lovring manner : '' May we not suppose that the electric fluid in a 
neutral condition forms a kind of atmosphere extending far beyond 
the mass of our atmosphere, yet subject to terrestrial attraction, 
though physically imponderable, and consequently following our globe 
in its motion P According to tUs hypothesis the Aerolites would on 
entering this imponderable atmosphere decompose the neutral fluid 
by their unequal action on the two electricities, and they would thus 
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be heated and in a state of ineandescenoe, by becoming electrified.'* 
(PoiSBOK, Beeherehea sur la FrdbabiUti dea JugemenU^ etc.^ 1837, 
p. 6). Compare here with what has been said of the Solar spotSy at 
p. 386, § 405, and there will seem much anal(^ to support our viewa 
of the electric origin of Cyclones. 

In the Naut. Magazine for Jan. 1852, p. 330, is an account of the 
deviation on board the iron steamboat Keeraj Captain A. M..SABIT- 
HiLL, in which is remarked the increasing amount of and alteration 
in the deriation, when arrived in 27^ South in the Atlantic, so that 
in 40° South and 83° East the vessel steered N. E. to make an East 
course. In Lat. 42° South, Long. 100° East, in December, it is 
added '^hove to in a heavy gale; the compass frequently cAoii^ J 0iub, 
sometimes continuing reversed two or four hours and then vibrating 
a long time, in &ct useless. They continued so for three days, when 
they were partly corrected by reversing the poles of the antagonist 
magnets." 

The H. C Steamer Rre Queen^ Captain Book, proceeding from 
Moulmein to Bangoon, on the evening of the 14th May, 1852, wind 
S. Westerly, weather from noon gloomy and thick with squalls^ 
** observed that the steering compass ii^as revolving to such a d^;ree 
as to render it useless. Examined the ridge-pole compass, elevated 
eight feet, and the bridge compass, elevated 11 feet from the deck, 
and found they were all affected in the same manner. Barometer 
29.87. Heavy squalls from the S. West with a heavy sea running." 

In 1840, the H. C. Schooner Mahi, from the Persian Gulf to Bom- 
bay, was surrounded by beautiful groups of whirlwinds and water- 
spouts, which were seen raging about her in all directions, when 
suddenly the needle lost its polarity and for some time continued 
useless. In April, 1846, the H. C. Steamer Queen, when about 800 
miles from Bombay coming from Aden, was surrounded with clofods 
of a strange lurid appearance indicating bad weather. Bye and bye 
strange turbulent looking vapours, commonly attendant on a whirl- 
wind or waterspout, were seen overhead and a slight whirlwind fol- 
lowed. At this period the magnetic virtue of the compass seemed 
to vanish, the needle losing its polarity and traversing equally all 
round. 
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In the Cleopatrdi hnrricane off the Malabar Coast (see pp. 199, 
212) in April, 1847, the magnets in the Bombay ObseiTatory were 
Tiolentlj disturbed. NatU. Magazine^ July, 1854. 

In the same work for August, p. 438, is an account of an electric 
storm passing over the ship Aries^ in Lat. 35° South, and 27° East, 
in which tfie lightning was seen to dart upwards firom the sea to the 
clouds. The thunder and lightning which followed were very severe, 
but the wind during the Cydone-like storm which followed did not 
exceed 8 or 9 of the scale. It was found however the next day that 
the ship had been set 98 miles to the westward in 16 J hours, or 
nearly six miles an hour, the current on the following day being 
' Easterly off Cape St. Francis; This the Editor and Sir Wm. Sirow 
Habbis both consider to be an instance of an electric current, such 
as I have long ago described the Storm Wave to be, see page 168. 

In the letter firom Captain Silybb, quoted p. 144, occurs the fol- 
lowing passage : — 

^ I found nmning down mj easting from passing Ciozet's Islands, that the com- 
{Misses were very much afiecfted, and vibrated considerably, so much so that not one 
compass on board at times could be used. I tried all means with them, but of no 
avail, untQ I put two compass cards together with their needles esactlj over each 
other and rivetted the cards together with lead, which answered admirably. I had 
no trouble afterwards. I mentioned it to many masters, and some that had often 
been out here, and tiiey all complain of the same." 

In a paper in the Hdinbuirgh FMlosophical Journal for 1821, is an 
instance quoted by Lieut. Mudoe, when the compasses of a Hud- 
son's Bay Company's vessel became suddenly affected, in Lat. 62^ N. 
and 93^ W. ; but it is not spoken of there, as in the letter I quote 
fix)m, as a local disturbance which appears to be permanent. 

It is not dear if the following extract, from the Naut, Magazine 
for June 1852, refers to a local or an electric affection of the compass, 
for the state of the weather is not mentioned, but it is probably a 
local one as one compass only was affected. Nevertheless, and because 
sailors cannot be too muck on their guard against these sudden de- 
viations, and because it is most important to draw attention to them» 
I give it somewhat abridged, as follows : — 

'* It will be remembered that the unfortunate BirkmKead was lost on the same 
night that this strange circumstance took place in reference to the compasses on 
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boMd flie Pwji t miU. Sooie dcji befcre makiiig the Cifie 
Prvpomiiit in Fcbj. 185S, we fiMmd novlj nz poiiitg diflerenee 
ird md hinnirJr rirwm«f ■, the itaiidaid hsrm^ neaii j three 
Hf**»«^ conm— netri J three poiiitf SMt Taiutkn. On 
B^^ of Fcbj. S5tfa, we IboDd the hnmarle tonuMMi to mwtmdy 
sraehy 4tf liner teUii^ eM» • fviai^ Iwm, that we ooold not 
tibe ihip bj the ftudnd, which reoudned steed j.** 

436. MODIBATIVO OF THX mSD AT THB OOMMESCDfZST Of 

Ctolovib. The following extract firom the Horn-Book of StooM 
lor the iDdifln and China Seas, detKribes thia remariudile peenfiaoij; 
of which I hare again and again met with notices in namefoiis kgi^ 
and in yery many instances I have remarked that commanders ham 
been deoeifed by it. The rule is simple, ^'Make mo 9aU tiO jfsar 
Barmneier riieiy except what moj/ he abeolmteljf neee u an/ to etem^ tte 
sUp." . 

** In the hnmcanei of the Bi^ of Bengal and CSima Sees, it seems not an nneoB- 
mon drenmsfance, that in a few hoars after their comnieDcement, there isa hSk fat 
anhonr ortwoyor more; after which it comes on to blow harder than before from te 
same'qnarter. I obsenre tiiaC this is also noted in the hurricanes of the Isle 
France and in the West Indies. This treachereos pecnliaritj might, withonl 
1^ to the barometer, deoehre those nnaccostomed to oar tempests. I bare not 
with an instance of these luOs occorring more than once at the commencement of ib 
storm. I do not allnde here to the Inll or cahn which precedes the shift of windU 
which occors when the centre of a storm is passing over aship or place, hot to a sotft 
4ifpramiuqfjlne weather which occurs at the beginning of a horricane.'' 

* 

487. There is also a kind of treacherous fSur weather interval when 
no llowing weather has occurred, and the only indications have been 
dark, lowering clouds, and a fall in the barometer. It is perfectiy well 
described in the following note appended by Captain Bidsn to tba 
log of the ship Prineeee Charlotte of Wales m her Cyclone of Maidi, 
1828, in the Southern Indian Ocean^ Track Jk. on chart 11. 

'* Frovious to the gale, the weather had been anasnally close, Ther. 82^, and for 48 
honrs the clouds were dark and fixed, with an appearance indicatire of heavy rsin, 
Barometer steady. The appxx>aching change of the moon in its Perigee caused an 
anxious attention to the Barometer, which gave the first warning at 11 ▲. m., on the 
14th, falling gradually until 8 p. m., when it sunk with more rapidity than I ercr 

* Tlie Propontis is an (iron?) screw st^uner belonging to the Screw Steam NaT. 
£k)mpany, like the Birkenhead, and was on a voyage fromSngland to the Cape. 
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witnessed, the snre presage of a storm! Withoat tEis excellent and almost infalli- 
ble instroment, the most experienced seaman might have been hilled bj the sadden 
change at 2 a. m., stars bright, clonds fixed, and every appearance of settled wea- 
ther. The Barometer fell from. S9.27 at midnight to 1^9 08, the certain percnrsor of a 
horricane. Hie heary rain had so tired and exhausted oar men, that at midnight I 
reEered the watch in hopes of a few hours daylight to get the tqp-gallant masts upon 
deck; we had jost handed the main top-sail and rounded to on the larboard tack 
with scarce a breath of wind, when the gale came on at W. S. W., and at 4 it blew 
a perfect. hnnricane.'' 

488. In the Singapore Free Frees, I have found an instance in 
"which the brig Oaeee, with a falling Barometer at 29.50., and wind 
N. N. W. in the China Sea, in the month qfAufftui, 1847, (the height 
of the S. W. monsoon) was seduced by an interval of moderate wea« 
ther into m&king sail so fiir as to let out reefs and set top-gallant sails 
at 8 P. H. ; having double reefed at 2 p. m. By 6 it was a strong 
^e, and by midnight a Tyfoon Cyclone had commenced. See 17th 
Sfemoir, Jour. As. Soc. Beng. Vol. XVIII. 

489. Ettmologt (debitatiov) of thb wokds HuBBiOAira 
jon) Ttpook. This word Hurricane seems originally to have been ^ 
darib or Indian one, for in the Belacion eummaria de la Hietoria No- 
littral de lae Indiae, Sfe. ^c, addressed to the Emperor Charles Y. by 
Captain FsBirAimo db Oyibdo, speaking of the superstitions of the 
Indians (Caribs) of Tierra Eirmci probably about Yucatan, the 
author says— 

*< 8o also when the Devil wishes to terrify them (the Indians) he promises them 
^e Huraean^ which means Tempest. This he raises so powerfully that it oyertnms 
booses and tears np many and very large trees ; andlhaye seen in thick forests, and 
those of very large trees, for the space of half a league, and continuing for a quarter 
of a league in length, the forest quite oyerthrbwn, and all tiie trees, laige and small, 
torn np by the roots; the roots of many being uppermost, and the whole so fearful 
to see, that it doubtless appeared to be the Devil's work, and could not be looked on 
iriHiont terror.*^ 

* I give here the original old Spanish. " Asimismo, quando el Demonio los quiero 

^•pantar, prometeles el Huracan, que quiere dedr Tempestad : la qual hace tan 

£>^^BJide, que derriba Casas ; i arranca muchos, i mui grandes Arboles ; i yo he visto 

^^ znontes mui espesos, i de grandisimos Arboles, en espacio de media legua, i de vn 

quarto de legua continuado, estar todo el monto trastomado, i derribados todos los 

•Aj'boles, chioos i grandes, i las raices de muchos de ellos para arriba, i tan espantosa cosa 

ue v6x>^ que sin duda parecia cosa del Diablo, i no de poderse mirar sin mucho espanto.*' 
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> The aatbor here exactlj deBcribes the passage of a tornado in a 

thick forest, and by the explanation he gives of the word HuraeaH^ 

we see that it was an Indian one. The Dictionary of the Spanish 

Academy does not give the derivation of words. In the extract firom 

Bakxjsio, given at p. 829, we find also that the same anthor gives the 

same word as the Hajtian name for Cyclones. 

440* Ttfoon. This word is undoubtedly Chinese^ and by no 

means derived from the Greek '' Typhon/' as has been snppoeed. 

Dr. MoBBisoir, in his Notices concerning China and the Forfe of 

Canton, says that— 

■ ** At Hainam and the Peninsula oppodte (to the North of it), they have tempks 
dedicated to the Tyfoon, the god (goddess ?) of which the7 call keu woo, * the tytxm 
mother/ in allusion to its prodndng a gale from every point of the oompafls, and tins 
mother-gale with her numerons o£bpring or a nnion of gales from the fimr qnartcn 
of heaven makes coxyointlj a ta^ung or tyfoon.** 

In a work called " Kw'an Tung Sin yu " the tyfoon is called either kow^f^mg cr 
fung-kaw, A severe one is called tei hmuy or Te6 keu, an iron whirlwind.* 

They have ako separate names for whirlwinds, vdiich I am informed ars called 
** Tung'kok'Jifong;* and « Suing-foong/* 

4Al. These names are not questions of mere curiosity, for apart 
from the use to the sailor of knowing the native terms for everything 
relative to his profession in every country, the mere fiut of such apecial 
names existing for various kinds of gales, shews at once that there 
are certain well-known and recognised phenomena, or effects, distiii* 
guishing the Cyclones. Thus in one of the South Sea Islands, they 
are called '' the wind that breaks the banana-trees," and I have meii> 
tioned at p. 70, the names hagyo and tigua as those given by the 
natives of the Philippines to Cyclones and monsoon gales. And in 
Col. Beid's recent work, p. 2, he says that he was much stmck when 
he heard the inhabitants of Bermuda ''*call all the gales in which the 
wind veered and the Barometer fell, roundahotUs". Ships that visit 
the Marianas, Carolinas and other groups, islands and coasts of the 
Pacific, from the Kuriles to New Zealand and Chiloe, may collect much 
information by attending to the details of natives and residents rela- 
tive to their different classes of storms : as for instance, we might 

* Captain Douttt, of the Runnimede, in his log, exactly nses the same metaphor, 
likening the wind ripping up the front of the poop to " a metallic body V 
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leam fix>m the pearl fishers and coasters of Oalifomia, and from the 
eoast Indians, South of Valparaiso, what the usual changes of winds 
are in their storms, and thence deduce the tracks. 

442. SunesoNS and Passbngsbs. Having said so much to the 
sailors (more indeed, perhaps, than will be acceptable to some of 

■ 

themP) I must address a word to another class of persons often 
found on board of ships, and who may materially assist us in many 
things, and that is to thb Doctobs ahd the Passiitoebb. 

These gentlemen may often usefully get oyer sonde of the ennuiy of 
wbich they all, for the most part, complain, by careful registry of the 
meteorological phenomena, and especially at the approach of gloomy 
or bad weather. If they honour this book with a perusal, they will 
aee that there are very many points which can only be attended to in 
bad weather on board of Men-of-War, or of first-rate East India-mei^ 
and yet which might throw a great light upon our researches ; and I 
hope that eyexy educated man will feel with me how serious a duty 
it is, morally and politically considered, which their country and 
mankind can claim firom them in these cases. If they merely note 
any one point, such as the course and appearance of the doudsi and 
the exact direction of the wind, or the electrical appearances, they 
may greatly aid future research, and they will find in what has been 
said (from p. 848) an ample choice of obsenrations to make. 

443. ToBiTADO-CTOLOifES. Thoso appear to exist also between 
the Azores and the Chops of the Channel, and within the Channel, in 
considerable force. In April, 1845, the Manareh^ Captain Waleeb, 
homeward bound firom India,'*' was at 10 a. 3£., on the 22nd April, 
with barometer at 29.70 under double reefs. At 2 pj£., breeze 
fireshened from the 8. W., with every appearance of bad weather. 
Barometer at 29.50, and all preparations were made^ ship steering to 
the E. N. E. At 7 f. m. Bar. 29.80, blowing very hard, high sea, and 
atmosphere yeiy threatening. At 8 P. H. Bar. 28.95, furied every- 
thing but storm-mizen try-sail. At 8.30, wind suddenly lulled to a 

* The Monarch is a fint rate Indian passenger ahip of 1400 tons, and was then 
oa her first voyage. I regret that I have been unable to give the vessel's position^ 
namg mislaid the memorandom, but it was aboot midwaj between the Azores and 
^Liord. 
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dead calm, which lasted a quarter of an hour, ship not steering, and 
the sea striking the counter in an awful way shaking her foie and 
afty the appearance of the weather stormy in the eztremOy with rain 
and lighining. At 9 P. ic. instantaneously from a dead calm it blbw 
a most terrific gale from the North with rain and haiL Fortonately 
every sail was firmly secured| or Oapt. Walksb was oonyinoed the 
ship woidd have been dismasted ; this continued for one hooTy and 
settled into a strong gale which. lasted until sunrise, the wind having 
gradually veered to N. W., and the barometer steadily riamg. 

The following account of one of thesOi which was experienced by Ae 
ship Windaer^ is reprinted from Mr. Bedfield*8 Memoir on the 
Cuba Hurricane of October, 1844, p. 68, it is a recent instanoe of a 
tornado-like Cyclone in the Channel! It originally appeared in the 
Calcutta papers. 

*< Oct 7th, 1844, ▲. M. wind N.N.W. moderate; xkooii,Lat.490 4r,Loiig.4*S8' 
W.Bar.SOin.; p.m. wind S.S.W.,increa8ixig. Oct 8th, noon, Lti. 49? 20^,10^ 
7?. Bar. 29? SO', the ^diole 24 honn veiy nnsetiled wealher and baiometer fidl- 
ing, wind S. W.; nnsteady and increasing. Oct 9tfa,wind had veered to N.N. W.^ 
coming in hard gosts with sadden intennisrions, and harometer had fiJlen to 28.60; 
sent down small spars, doable-reefed, &c. at 8 kM. Bar. 28.50, and weather dev- 
ing ap to the eastward, thought qf making tail, notwithstanding the low 9taU qfik 
harometer.* Saw a schooner close to as with a good spread of canTass. Bat die 
wind saddenly flew ont from N. E. and back to E. S. E^ then E., and we obserred 
the water blown ap like doads of dast, and the sea in frightful oommotioo. Thii 
took place at 1-30 p. tc. ; the Barometer having been 28.44 at noon, 28.35 at 040 
p. M., and lowest at 1 p. x. 28.12. It was now (1-30 p. m.) at 28.14, and betotlis 
canyass coald be got in the harricane had stnick the ship from the northward with 
extreme violence, driving her forecastle nnder ; at 2 p. m. Bar. 28.40, at 3 p. v. wi& 
great diflScalty brought the ship to, on the starboard tack;^3 p.m. Bar. 28.60; it 
^ p. M. Harricane less violent, and settled into a heavy gale, veering to N. W. o^ 
W. N. W.; at 8 p. M. severe gale, with sleet, hail, rain and vivid lightning; at mid- 
night Bar. 29.99, gale blowing with unabated violence. The schooner which wa» 
(dose to OS disappeared suddenly, and there is little doubt that she foundered. Oc^^ 
10th, heavy gale from N. N. W. with a high sea; noon, Lat 489 51', Long. &^ '^ 
W., Bar. 29,40, midnight, no alteration.'' . 

444. Barometeb sigkals to ships. The Captain is on shore aa- 
the Barometer on board. The Mate is embarrassed with cargo 
stowed in the hold, loose cargo npon deck and between decks, an 

* Another instance of the temporary clearing up, ju5t described at p.3C0. 
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caxgo-boats alongside ; or he is a yoong officer, who is afraid of being 
thought over-cautioiis or over weather-wise ; or is an old one, but not 
upon the best terms with his Captain ; or the Captain is what the 
French ezpressiYelj call a vieux hup^de-mer^ and might growl at the 
time being lost, or at boats being returned to aUow preparations to be 
made for expected bad weather, without his orders ; — or, in short, a 
hundred circumstances, well known to aU merchant sailors, and many 
which will readily occur to the minds of those of H. M. service, may 
combine to place a very deserving officer in the unfortunate situation 
of being blamed for not having his ship ready for bad weather ; either 
to slip and go to sea, or to ride it out ; and serious loss and damage 
to valuable property, if not frightful loss of life have been, and still 
will be the results ; for want 6f a right understanding, or from an 
over-confidence in the security of the port. We cannot provide 
against all these contingencies in detail, but it is a duty to point out 
to Governments, Chambers of Commerce, and the Mercantile Com- 
munity, the advantage to all parties derivable from a properly organ* 
ised system of signals, indicating the approach of bad weather, and 
the state of the Barometer, as declared by a standard instrument, 
and by the opinion of the authorities of the port, who are in all cases 
supposed to be competent judges, and acting from disinterested mo- 
tives. Eveiy port must have its own particular signals, adapted to 
its own localities, but the following, as relating to this subject in the 
TV'estem Hemisphere, may be worth perusal and imitation, in ports 
subject to Cyclones.* 

445. Babomstbb Siokals at Babbadobs, bt H. £. Colokbl 

fixU>, GOYBBKOB OP TSAT ISLANS. 

^Iie following Memoranda are puUished by order of His Excellency the GoTemor. 

James Walksb, 
Colmial Secretary. 

^flXORAKDA BSLATIVB TO THB HUBRIOANB SbASON AT BaBBADOBS. — ^A baiO- 

will be kept and registered at the Principal Police Station at Bridge-town ; 



^ At Madras they haye a reiy good code of signals for warning ships to be ready 
^^ pot to sea, but I do not know if they haye extended this to shewing the state of 
^^^^ Barometer also, which, as just explained, is so nsefol as a sort of authority to 
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and notice will be ^ven to the Ciq>tain of &e Port when it fidls. On the Capddn 
of the Port will rest the responsibility of causing Signals to be hoisted, that tfas 
barometer indicates bad weather. 

One ball at the mast bead of the signal posts is to signify that the barometer » 
falling, and should be carefully watched. 

If the barometer continues to fall, and the weather appears fhreatening, a seoood 
ball will be hoisted at the mast head. 

As the indications of the weather become alarming, these two balls will be giip 
dually lowered, until they are only half-mast high. 

As soon as the barometer begins to rise again, the two balls willb^intobedowlj 
re-hoisted, so as to be again at the mast head, when the barometer shall have nen 
one-tenth of an inch. 

When the barometer shall have risen two-tenths of an inch, then one ball win be 
taken off, and the other be left until the stonn shall have passed oyer. 

Hurricanes being whirlwinds, the wind in the circuit of its revolution, Uovn from 
erery point of the compass within the circuit of the whirlwind. The yeering of tbt 
wind is owing to the whirlwind's progress. Hence, the reason why the trade wind 
is often reversed during these tempests. 

Ships riding at anchor in Carlisle Bay, unless their commanders prefer to remain 
there, cannot put to sea too early after the first indication of a hurricane. 

When the wind veers finom N. R toward East with a falling barometer, it mijbe 
expected to become S. £. and S. S. East; and in this case the centre of die itorm 
would be passing to the southward of the island. 

When the trade wind veers from North to N. by West vnih a foiling barooietcr, 
the wind may be expected to become N. W. and West, and perhaps even S. W'iod 
in this case the centre of the storm would be passing to the Northwajnd of the tftooi 

When the wind changes to North, blows stcadQy from that quarter, it may be ex- 
pected to change suddenly to the South; in this case the centre of the ^tonn wooM 
pass over the island. 

In either case, ships remaining too long at anchor, would be in danger of beoomioS 
embayed on a Lee shore. 

The hurricanes which have passed over Barbadoes, and of which we haTei&T 
precise records, have all come from the Eastward. When the centre is expected to 
pass to the Northward of the island, ships quitting Carlisle Bay should endeavour to 
run to the Southward, and South Eastward, by scudding in the first instance. B^^ 
when the centre is expected to pass to the Southward of Barbadoes, a ship ihoii^^ 
go to the Northward, and come to the vrind on the Starboard tack. By keqting '^^ 
, the Eastward, whilst the storm is moving Westward, the ship will sooner be out 
the hurricane. 

The earliest indication of a coming storm is sometimes a heavy swell of the 
caused by the storm at a distance. . 

NoETEs OP TUB GxjLF OF MEXICO. As WO havc now one 
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3d proof, in the October Cjdone of 1848, of the Bay of Bengal 
.. 330, and Jour. As. Soc. Beng. 18th Memoir, VoL XVIII-). 
/jclones, wherever and however they may originate, certainly 
d and settle down on the Ocean after passing over high land, it 
) well worth while to consider whether these Nortes, which often 
; be traced up from the Eastward and South Eastward, may not 
Idmes Cyclones from the Pacific Ocean, passing over the high 
f Ghiatimala and Mexico, and settling down on the coast of 
iras and Mexico when the central part is dear of the land, which 
then give a Norte along the coast ? 

roLVTNO "Winds Tbtte CxcLoinis, bttt kot op HxTRBicAinB 
I, The note, p. 133, announces tins, and in Colonel Beid's new 
p. 245, he has fully shewn by an instructive series of registers, 
'' are divided according to the iarometrie oecillationa^^* and not 
lal periodically, that at the Bermudas in Lat. 82^ N., Long, 
Vest, 

le reyolying wii)ds which pass oyer them are of vaiions degrees of force, finom 
to storms. In the summer season the winds then are light and nsoally steady 
»nsiderable time, blowing in straight lines and without yeering, with a littlo 
ion in the Barometer. But after the commencement of Noyember veering 
>f yarions degrees of force set in and gradually become frequent ; yet they sel- 
llow in such rapid succession as that one gale becomes confounded with another, 
vinds and yery fine weather usually intenrene between the passages of reyoly- 
ids, while at other limes hard blowing straight-line winds with a high baro- 
Uteryene. The arriyal of each succeeding progressive circuit of the wind is 
ed by the Barometer fidling as well as by the increase of the wind's force." 

3 registers given most instructively prove and illustrate this, as 
18 the propriety of the quaint old English name of roundabouts. 
1 wo obtain more of the statistics of winds and of the connections 
) Barometer and Hygrometer with them in various parts of the 
, as within and on the limits of monsoon winds, as well as of 
3 and on loth sides of thesOi and again in^'high latitudes, We shall 
ps be able to deduce the Law of their succession. And hence 
the practical rules arising out of it. 

September, 1856, we had a complete instance of these Bound- 
s at Calcutta, of which the following, which I abridge of its pre- 
ary notice, which merely explains the term to general readers. 
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and regrets the shameM persecution to wliich all sdentific researcb 
in India exposes those who venture on it, is a copy : 

** On the 3l8t of Angnst, the weather was dear with flying donds, bat the Bmo- 
meter was falling. On the Ist September, wind ftom the Northward with doodj 
weather and slight sqnalls with drizzling rain, and Barometer always filling. On the 
2nd of September at 9 ▲. M. the Barometer (onoorrected) had fitdlen to 29.41, with 
flqnally weather and rain, the send flying with tolerable rapidity fitxn the Noctfi, 
the wind from North to N. N. E. By 4 p. il the barometer had fallen to 29.31, w&fa 
agloomy scad from the North East, wind N. N. Eastto North with drinling rain, 
diowers and sqoalls at times, all the i^ypeanmces being those of a Cydpne at some 
distance to the Eastward, bat travelling very dowly towards as. Daring the night 
madi the same weather, and on the 3rd September in the mondng at 6 ▲. il the 
barometer had fiUlen to 29.21, the thermometer 84|; the wind, N. East to N. N. & 
blowing a moderate bree2se with sqnally rain and frequent intervals of calm, the scad 
travelling moderately fkst firom the North East as yesterday. Between this and halT 
past 10a. M., it fell calm with gleams of snnshine, rain and gloomy weather, but the 
Barometer rose to 29.27, Thermometer at 84f , and the wind had shifted to li^i^. 
breeze from S. S. E., and the whole of the scad was now travelling up from the 
East as hsi as it before did firom tiie Northward. The Barometer continuing to i 
and the wind to haul to tiie Soathward and Westward of Sonth with heavy rain i: 

' the afternoon, evening, and at night, clearing np on the morning of the 4th, with 
Barometer rising to its ordmaiy height, exactly as at the dose of a Cydooei, wl 
this carious breeze resembled also in another respect, namdy, the entire abseooe 

. ihander and lightning. 

It may be quite possible that this may have been a typhoon in the China Sea 
fied to us to the force of a strong breeze (for it was at no time a gale here) by its 
sage over the southern part of China and northward of Burmah. If this should pc?^^!^ 
to be the case, it will be a remarkable instance of a Cydone, decreasing in foro^ by 
its passage over an extensive tract of land, but yet preserving its pecaliar powers mod 
character so perfectly, as to reverse the monsoon here for at least two daysr 

Nelsoit akb YillemeuybIs CkiLB IN Jaktjabt, 1805, p. 280. It 
may be surmised indeed that this ^ gale" was a Cydone, at least fop 
the Prench Fleet, as I shall now shew from Sir N. H. NicoiiOb-^ 
** Despatches and Letters of Lord Nelson," YoL YI.* 

First we find (p. 889) that the French '^ came out of Toulon on tl 
17th January, 1805, with gentle breezes at N. N. W. and lay (kid] 
between Oiens and the Hieres Islands, till the gale set in on the 18t 
in the afternoon," they then " sailed with a strong gale at N. W. tnc 
N. N. W. steering South or S. W. on the 19th," At this time (p. 824^-^ 
* I shall quote the pages in parentheses, as there are extracts fiom seTer^l 
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Nelson's Diary) IDth, the British Fleet were lying in Maddalena 
Harbour with hard gales also at N. "W. They weighed and put to 
sea passing through the Biche (Biscie) passage by seven in the even- 
ing, and bore away, wind W. N. W. (p. 327), along the eastern side 
of Sardinia. *' During the night it was squally and unsettled weather/* 
and by Noon 20th, " Mount Santo bore N. W. 6 leagues. All night 
very hard gales fipom S. S. W. to S. W. which continued through the 
next day; during great part of the time we were under storm stay-sails." 
Now if we suppose a Cyclone travelling down from Genoa, between 
Minorca and the coast of Sardinia, or between Minorca and the Spa- 
nish coast, say upon a track to the "W. S. "W. or S. W. (true) it may 
give a strong N. N. W. breeze off Toulon and N. "W. gales at the 
Maddalena Islands on the I8th, making of course due allowance for 
the obstruction of the very high land of Corsica. Then as the cen- 
tral portion'*' passed to the N. W. of Maddalena it might be squally 
and unsettled, varying to W. N. W. and to the S. S. "W". as it passed 
on ; while it might be a violent gale at N. "W. and "W. N. W. veering 
also to the Southward with the French Fleet between Sardinia and 
Minorca, so as to enable them to fetch Toulon again when crippled, as 
they did: and it would seem certain that it was on the day and night 
of the 18th, 19th, that they suffered, since (p. 332) it was on the even- 
ing of the 19th, that a disabled French 80 gun-ship had put into 

Ajaccio.t 

There are however two difiSculties in the consideration of this ques- 
tion. The first is the unusual track (though in truth we know nothing 
of the tracks in this sea) and the second that the S. S. Westerly gale 

• For we are not now investigating a tropical hnrricane with a distinct calm cen- 
tral Bpace, which is the meteor in its most concentrated form, hnt a sndden gale in a 
narrow sea and a temperate climate, which might or might not hare heen Cyclonal. 

t As the French fleet was in the latitude of Ajaccio steering to the Southward 
^th a N. W. gale under a heavy press of sail at 10 p. m. on the night of the 18th 
^p. 327), when a British look-out frigate was close to them going 13 knots, it is pos- 
sible that, as the central portion neared tiiem, they may hare been taken aback by a 
»liift to S. S. W. and so have been dismasted ; and this, with Admiral Ville- 
-keuvb's avowal of their bad management and raw crows, accounts for the number 
of ships which suffered, as in the case of Admiral Grates' fleet of merchantmen and 
ill-manned prizes. 

B B 
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lasted with Nelson's fleet to the East of Sardinia (p. 830) till the 
morning of the 25th : but it is always possible that a Cjclone maj 
precede a monsoon, or winter gale, or other right-lined wind ; and 
vague or forced as this deduction maj now appear, it is always worth 
while to direct attention to such questions; for whatever be the 
answers which a better knowledge maj bring to them we shall always 
profit when that knowledge is obtained, be it affirmative or negative 
of our present impressions. 

Tbaoks ; New Caledokia. (See above, p. 79.) The Barque iVi«- 
Tod^ in Eebruary, 1849, experienced a terrific Cyclone commencing in 
Lat. 17° 88' S., Long. 161° 26' East ; or about 80 mUes to the W. 
I S. of Huon Island at the North point of New Caledonia, in which 
her Barometer fell from 29.70 to 28.20, and she was obliged to cut 
away her main-mast. This Cyclone was either very extensive or one 
of a very slow progression, for it lasted with the Nimrod from the 
11th to the 14th of February, though hove to the whole time. Its 
track, BO far as the imperfect newspaper report and the want of the 
vessel's log will allow <is to judge, appears to have been a very ano- 
malous one, for it seems to have travelled down upon the vessel from 
the N. N. W. or N. W. and then to have curved back to the West- 
ward, the shifl being from S. S. W. and S. W. to N. West. This 
ship's log is given in the Nautical Magazine for 1850, p. 667, 
but unfortunately also without any drift or the amount of fdling 
off or coming up, or her run when she " kept away N. E., to run out 
of the gale, for two hours and a half, (wind atW. S. W.) when the shifk 
took place to N. W., so that it is impossible to do more than to es- 
timate roughly the track. The Barque Scamander was also wrecked 
on the Southern Eeefs of New Caledonia to the S. S. E. of the Isle 
of Pines, on the 16th February, in " a hurricane," which beginning at 
East veered to South (as if it came down from the N. W.), but we 
can scarcely infer this Cyclone to be identical with that of the Nim^ 
rod. 1 give these imperfect details indeed rather to put the seaman 
on his guard ; and I hope also thereby to remind him of how much may 
be done to aid us, and to forward his own interests, by a little trouble 
on his part. 

Cyclones of Iceland. At p. G8, I have mentioned that the 
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Tchokutskoi of Behring's Straits described to Kotzebve in ^qBuHcJc 
storms, which as to violence might be considered Cyclones. I find 
in Vol. XIV. p. 297, of Jamieson's Edinburgh Phil. Jour, in a 
paper on the Glaciers and Climate of Iceland by W. Sjlbtoeius Vok 
Waltebshattsen, the following description of the Icelandic storms, 
which certainly appear to be at times a sort of stationary tornadoes 
and at times Cyclonal, from their extent, duration, and veering. 
When we consider that Iceland is in fact one huge mass of active or 
extinct Volcanic formations, and that it is moreover (see p. 23) in the 
terminal line of the West Indian and N. American Coast Cyclones, 
when their tracks tend much to the Northward, these facts from the 
pen of an independent and scientific observer become of much value. 
After speaking of the changeableness of the Icelandic climate, in 
which tranquil calm weather forms the exception, and storm the usual 
rule, he says — 

" Stonns of the most terrific character, and of fearfully devastating force, and which 
cany every thing hefore them, are Tcry common. These often place the trayeller in 
very critical and dangerous positions, or at least in circumstances accompanied with 
many hardships and difficulties. 

Wo experienced one of the most terrible of these storms on the 8th of June, on 
the Hvalfiorder at Thyrill, in a region which is notorious for them, and which has 
already been pointed out by Olafsem* as dangerous. The one which we expe- 
rienced would seem exaggerated, or even almost incredible, were it not that our 
description of it agrees in substance with the description of such storms given by that 
eminent Icelandic traveller. In the morning, when we- left Rc3mivellir, a violent 
wind was already blowing, and this increased more and more until we reached, a 
little before noon, a height which divides the Svinadal from, the Hvalfiord. Here 

* Reise durch Island, Vol. i. § 4. Thyrill is a round, very high, steep, and pro- 

nunent hill-top, at the inner extremity of the inlet which has just been mentioned. 

It is so named because the air frequently whirls around it, and thus causes dreadful 

whirlwinds from the north and north-cast, against which travellers would require to 

be on their guard. § 186. At the inner extremity of the Hvalfiord, especially 

around the hill Thyrill, violent whirlwinds blow. These storms last always for 

A^yeral da3rs; and they are such as to carry up the sea-water like snow into the air, 

"^liilst, at the same time, in the southern country, beyond the rocks in the Bogarfiord, 

^cre is but little wind, or none at all From this reason, the district at the Hvol- 

^ord is called by the neighbouring inhabitants Wedra-Kista, that is, Box or chest of 

^V'inds, which implies that this inlet is, as it were, the abode of violent storms. 

S B 2 
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the storm began to blow in such a fearfol and indescribable manner, that we conld 
scarcely advance, and that we sometimes thought we should lose our breath. Our 
circumstances became hazardous in the extreme, as we proceeded down the steep 
dedirity on our way to Botusdalr, the eastern extremity of the Hyalfiord. The 
stonn blew fh)m the south-east with such violence tliat it threw one of our attendants 
fiom his horse, and threatened to hurl us over steep precipices into the abymes 
below. While the storm raged over the water of the fiord, the surface was converted 
into a doud of spray, which reached even to us, having passed over hills 2000 feet 
high. In it there floated a rainbow of the most brilliant colours, which appeared 
like a bridge uniting the two sides of the dark-green fiord. During the afternoon 
the storm still continued to rage with equal fury, and it was only towards the evening, 
and during the following night that it began to abate. The storm was not confined, 
however, in accordance with the representations of Olafsen, to a very limited 
space; but, on the contrary, it was felt along the whole south-west coast of the 
island; and also, on the same morning, a ship bound for Reykjavik ran ashore at 
Oereback (Eyran Bakki). According to the statements of some Icelandic traders & 
perfect calm prevailed during this time on the sea, at about 5 miles (27 English 
miles) from the coast. 

Other storms of a similar kind occurred repeatedly during our journey, and were 
still more destructive than the one which has just been described; as they were 
accompanied with rain, hail, and impenetrable clouds of fog, or dust The neigh- 
bourhood of the Hecla is peculiarly subject to storms accompanied with dust; the 
dust being carried up by the wind from the extensive fields of volcanic ashes, which 
are spread out around that mountain.^j 

Colonel Beid remarks in his firat Volume, though I hare been 
unable to find the passage, that some of the great Atlantic Storms, 
which have a very Northerly route, must terminate between Greenland 
and Iceland, and it seems probable, if they really travel so far, these 
tornado-like tempests are the large ones breaking up into smaller ones, 
which I have already shewn* certainly occurs in Tropical hurricanes. 
If they are not so, then their occurrence with such severity and fre- 
quency in a Volcanic Island is a fact of great interest, when we con- 
nect it with what has been said of the tracks of the Cyclones from 
one Volcanic focus to another, the Teneriffe and Isle of France hur- 
ricanes and meteors, and the perpetually recurring Willy-waws and 
Storms of Tierra del Fuego, which, to use the Icelander's pithy term, ^ 
is the Wedra Kista of that part of the globe. 

Hail, ts its belatiok to Electkicitt and WHiKLwnrDs. Mr., - 

♦ Page 99 ; and VII. Memoir, Journal As. Soc. Beng. Vol. XL 
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J. C. Mabtik of PulboTOugh, in Sussex, (speaking of a remarkable hail- 
storm, in which some of the masses of ice were five, six, and even seven 
inches in circumference ;) says (London and Edin. Journal of Science 
for 1840, p. 86) after admitting that the congelation of large drops 
of rain, the formation of ordinary hail, and even a considerable accre- 
tion of ice to the original globule in its passage downwards, is not 
very difficult of comprehension and explanation : — 

" But there is only one way in which I can suppose such masses of ice as these 
can be suspended long enough in the atmo^here to grow to such enormous sizes; 
and that is by the assistance of a nubilar whirlwind or waterspout, {Tromhe a'eri' 
mne) with sufficient power to keep them in its whirl and to resist the earth's attrac- 
tion whilst the concretive action is going on, till their momentum overcomes the 
suspending power, or till they are thrown beyond the range of its intensity. That 
such operations are amongst the reciprocal electrical phenomena of the clouds, dis- 
tinct ftom, though allied to the waterspout, is, perhaps, well-known; and I was 
mjself once witness to an appearance of this sort, between a higher and a lower 
cloud, that had a strongly electric aspect before they had resolred themselves into 
nimbus. It was a bent narrow colunm of dark vapour, which I could distinctly 
observe to be in rapid rotatory motion, passing from one cloud to the other, continu- 
ing for some minutes, and then gradually ^disappearing. During this time it emitted 
no sound, and had no visible connection with the earth whatever. 

** The above theory of hailstones will be further corroborated, if wo consider the 
form of the stones in this instance, viz., a sphere flattened at its poles as the result 
of a rotatoiy motion ; especially if it be a law, as perhaps it is, that all solids in 
lupid gyration acquire, per teipsoif a rotation on their own axes.*' 

In reference to the yet scanty notices we have of hot and cold 

blasts of air, and of hail and sleet at or near the centres, these views 

^re of some interest ; and the sailor will, I hope, see from them how 

essentially useful and necessary it is that we should be furnished 

Vrith all the facts attendant on the progress of a Cyclone. 

In some hailstorms excessive falls of the Barometer, ^ike those in 
C)yclones, seem also to occur. In the Transactions of the Boyal 
Society of Edinburgh, Vol. IX. part I. p.. 199, is an account of one 
A^hich passed over the Orkney Islands, devastating principally 
SStronsa and Sanda, and which is described rather as a shower of 
Xua^^es of ice, with intense and vivid discharges of ^aZ^lightning, 
A^hich seemed, it is said, to dash up the sea as high as a ship's mast. 
It wad not more than a mile and a half in breadth, and the fall of the 
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Barometer, from the register at the Start Point Lighthouse in Sanda^ 
was from 29.72 to 27.76 or very nearly two inches ! 

Mr. B. Douglas, of the Coast Guard Service, in a letter to me 
describes the fall of some remarkable pieces (cakes or disks, or as the 
sailors would say trucks) of ice, which fell on board of his vessel in 
Southampton Water, at the time of a hail-storm on the Isle of 
Wight and Coast of Hampshire, which with him was only a smart 
rain squall : he says, 

** The force of the wind lessening and the rain sabeiding, I was suiprised by per- 
ceiving some large substances &11 into the water and on the deck of my little aaft. 
They proved to be immense hail-stones or pieces of ice, of irregular but principally 
of flattened spherical forms, several measured four inches in dicumference and one 
inch and upwards in thickness. The great peculiarity was that the hail-stones had 
evidently been formed by some spiral or circular motion, as the outer lims were 
quite white and opaque like frosen snow, gradually becoming clearer and more trans- 
parent towards the centre, in which, however, appeared ' tJie cairn* or a email round 
spot as opaque as the outer edge." 

Mr. Douglas then gives a sketch of a stone, and he adds, 

" There was another singular circumstance attending this phenomenon ; that of tho 
stones falling as far apart as 3 or 4 yards, thus giving one the idea of the hail- 
stones being smaller ones, condensed as it were by some centripetal action, in the 
highly electrified state of the atmosphere." 

In Mr. Martin's work, p. 69, will be found a copy of the account 
of the hail-storm Tornado, (called there a Cyclone), which devastated 
the city of Dublin, on the 18th April, 1850, in which it is said that, 

" Some persons who observed the phenomena from a distance, were able to dis- 
Ungnish the two strata of oppositely electrical clouds, and to see the electrical dis- 
charges passing between them. 

" The hail-stones, which wero as large as a pigeon's egg, were formed by a nucleus 
of snow or sleet surrounded by transparent ice, and this again was succeeded by an 
opaque white layer, followed by a second coating of ice. In some of them I counted 
five alternations." 

The tornado was accompanied by almost continuous forked light- 
ning, and the roar of the thunder was continuous. This at once dia- 
tinguishes the phsenomenon as a tornado, and as I think puts it out of 
the class of Cyclones ; though there was no doubt of the whistling of 
the wind. 

Nothing is so common as to find in the Logs of ships, which hav@ 
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been involved in Cydones, and especially if near the centre^ the re- 
marks of " rain as cold as ice." " Sea-water warm, rain bitterly cold ;'* 
*' rain and sleet," and the like. In a published account of the Duke of 
YorVa Cyclone, which though of small extent, was of terrific violence, 
'* Cold most intense during the hurricane," occurs twice. Yet in 
some it evidently does not occur, as the Barometer and Thermometer 
are carefully marked, and though the Barometer may fsil an inch or 
more, the Thermometer does not shew more than from 3^ to 5°, as in 
a common thunder shower or North Wester. 

The Electbio Telegbaph wabniko of the Apfboach of 
Cyclokes. In my Sixth Memoir, Jour. As. Soc. Beng. Vol. XI. 
p. 703, published in 1842, I have suggested that if China was a 
country under European dominion, a telegraph on the Eastern Coast 
might warn the shipping at Hong-Kong to be prepared for a Cyclone. 
I find in a recent newspaper notice in the Atla9 of a work entitled 
'^The Emigrant Churchman in Canada," the following passage, 
which I print without alteration, though the writer evidently is no 
Cyclonist: — 

** An extract given finom a Canadian paper brings out a practical use of science 
which our fathers woold have stared at, cotdd it have been foretold in their days. 
It is the use of the electric telegraph in giving notice of the approach of the whirl- 
wind (Cyclone) : — 

"The telegraph now gives notice of storms! For example, the telegraph at 
Chicago and Toledo now gives notice to shipmasters at Cleveland and Buffalo, and 
also on Lake Ontario, of the approach of a north-west storm. The result is practi- 
cally of great importance. A hurricane storm traverses the atmosphere at about 
the rate of a carrier pigeon, viz. 60 miles an hour. Our north-west winds come 
apparently from the sources of the Lakes, and sweeping over Lakes Superior, Michi- 
f^BUy and Erie, spend themselves in the interior of the countiy. Our south-west 
'^inds come apparently from the Gulf of Mexico, where the force is veiy great, and 
t>aa8 up the general direction of the Mississippi and Ohio. Conmicncing at these 
I'^iiiote points, it is obvious that if telegraphic offices are established at the extremes 
of the line, notice of the approach of a violent wind may be given to distant ports 
^t>m 12 to 20 hours before it will be fdt there. The practical effect will be that a 
"^^ael in the port of New York, about to sail for New Orleans, may be telegraphed 
^O hours in advancing on the coast from the Gulf of Mexico. We are only on the 
'^lureshold of the real substantial advantages which may be rendered by the electro- 
t^egraph. Already have notices of storms on the lakes been given finom Chicago 
stnd Toledo to Buffalo.*' 
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44:6. Conclusion. Sailors who have not looked into the litera- 
ture of their profession, will be not a little surprised to hear that 
books yet exist in print in which the Variation of the Compass is 
treated as an absurdity ! and Meboatob's projection as only fit for 
land-lubbers I but this is really the case, as the following extract from 
Mr. William Bukbouohs' ^* Discourse of the variation of the Com' 
pass or Magnetical Needle,'^ appended to " The Newe Attractive'* 
(London, 1581) of Eobebt NobmaIt, (who announces in it his dis- 
covery of the Magnetic Dip,) will shew— 

** But as I have alreadio sufficientlie declared, the cumpas sheweth sot alwaies 
the pole of the worlde, but varieth from t&e same diTersly, and in sayling describeth 
circles acoordinglj. Which thing, if Fetrus Nonius, and the lest that hare 
written of Navigation, had jointly considered in the tractation of their roles and in- 
stmments, then might they have been more available to the nse of Navigation ; bat 
thej perceivyng the difficulties of the thyng, and that if they had dealt therewith, it 
woold have utterly overwhelmed thdr former plausible conceits, with Pedbo db 
Medina,* (who, as it appeareth, havyng some small suspicion of the matter, rea- 
soneth veiy deverlj, that U u not neeegaary that such an absurdity as the variatiim 
Should be admitted in such an excellent art as Navigaiion is) they have thought 
best to passe it over vrith silence.*' 

447. And Bttbboitohs himself, though a sailor and a hydrogra- 
pher, and Comptroller of the Navy to Queen Elizabeth, says of 
Mebcatob's projection, that — 

''By augmenting his degrees of latitude towards the poles, the same is more fitte 
for suche to beholde, as studie in cosmographie by readyng authoit upon the lande, 
than to be used in Navigation at the sea." 

Now nothing is more probable than that for a time our new science 
will be treated by many much after the same style, as " utterly over- 
whelming all former plausible conceits," and as only ^^ fitte for such 
to beholde as studie in cosmographie by readyng authors upon the 
lande/' though it is not probable it will be so in print, the fiicts 
being too numerous to admit of contradiction; and, in truth, more 
or less within every seaman's knowledge. 

448. Still we must expect to find many ** of the old school " who 
" do not like new-fangled notions ;" many who ** do not like to be 

* The earliest Spanish author on Navigation ; he had published at Valladolid in 
1545, the " Arte de yavcgar" 
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put out of their way;*' many who "think the old plan is good 
enough ;*' and that '* hit or miss, for luck's all " is quite enough with 
a stout ship and good crew ; and to conclude, many who are too 
proud, too ignorant, or too indolent to take the trouble to learn, and 
who will for a time keep their seats amongst the scomers. From 
such we can only entreat a patient hearing ; and if by chance they 
have lost a mast or two in a Cyclone, quote to them the assurance of 
Poor Bichakb, that " they that will not be counselled cannot be 
helped," and further that ** if you will not heai: reason she will as- 
suredly rap your knuckles " — in the next Cyclone. We trust, how- 
ever, that even these persons, admitting that if the knowledge we 
profess to hold out be not perchance exactly correct, yet the search 
for it may be useful in some other way, will not withhold from us the 
materials we desire. The Cyclone in all its various forms, and in all 
the parts of the world in which it prevails, is not perhaps less a 
scourge to human life (and we will leaVe out property) than the 
scurvy of old. We have, so to say, exterminated the disease ; and 
few who know the science of the Law of Storms will, I think, refuse 
to say that it will finally reduce to a comparatively trifling amount 
the frightful list of the victims of the Cyclone ; the most fearful and 
the most frequent enemy* which the mariner's perilous calling 
obliges him to encounter. 

4ili9. As a mere question of humanity then, we claim on this, the 

highest ground, the support of all, whether sailors or landsmen. As 

a scientific question we are certain of the aid of men of science in 

every quarter of the globe ; and as one of mere pecuniary calculation 

We may boldly say that merchants, ship-owners, uuder-writers, and 

Bailors themselves, must be wilfully blind and deaf to their plainest 

itkterests when they do not encourage the researches relating to 

* I do not here forget Fire, but this is so rare that its danger is far below that of 
^^e Cyclone, by which, perhaps, in all parts of the world, two or three hundred lives 
*^«X3 lost against one by fire. I trust also that we shall ere long do something towards 
^Xminishing, if not entirely preventing the chances of this accident from spontaneous 
^^ombustion. See a pamphlet recently printed for the use of the Lords Commis- 
^iciners of the Admiralty, '^ On the means of obtaining early warning of any approach 
"^c^ spontaneous combustion, &c" by the Author, and reprinted in the Nautical Ma- 
Swdne for October, 1847. 
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Stomui ; and not leas so GovemmentB, until they adopt some orga- 
nized system for collecting, registering and digesting, the vast masses 
of scattered information which already exist, and which are» firom the 
countless ships of England, America, and France alone, hourly ac- 
cumulating and passing into obliTion. No single individual or asso- 
ciation, without official authority and support, and adequate means, 
can do this; but the nation and the ministry that accomplishes the 
great tasks which I have from section to section sketched out, and 
truly and fully gives to the Mariner of all nations a Code of Lawb 
f OB THE Stobm in every quarter of the globe, will fairly claim a share 
in the honours awarded to the noblest benefactors of the human race. 
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. ' 262 


Plowden*B Island . ... 


198 


Pluto, H. C. Steamer . . 


67, 106, 157, 240 


Point Pedro ..... 


218, 226 


Points of Enquiry and Directions 


844 


before a Cyclone 


344 


during a Cyclone 


347 


at the close of a Cyclone 


348 


Poisson, Sur la ProhahtliU, etc. 


368 


iPondichorry .... 


166, 173, 236 


^OOr ElCHABD ..... 


377 


f ooree and Cuttack Cyclone 


214 


^ororoca of the Amazon 


172 


f ort Essington . . . . ^ 


68,179 


^ort Leschentiult 


78 


^Portland Breakwater 


173 


^Practical applications 


101 


Practical Lessons with Storm Cards 


135 


Arabian Sea 


161 


Barbadoes to Bermuda 


140 


Bay of Bengal 


162 


Bermuda to New York 


139 


Black Sea 


144 


China Sea 


166 


Cofists and Seas of Europe 


141 


England to Bermuda 


140 
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Practical Leesons with Storm Cards, 
Europe to New York 
Halifax and Bermuda 
Mauritius . 

New Tork to Bermuda 
Northern Athmtic 
Northern and Southern Pacific 
Becapitulated 
Southern Indian Ocean 
West Indies 

Prince Albert . . • . 

Princess Charlotte qf Wales 

Profiting by a hurricane 

Proofs of the Accuracy of the Bules 

Providence, H. M. S. 

Pbowd, Captain 

Pulicat Hills 

Pumps, crushed . 

PuBCHAs' Pilgrims 

PuBDY, Atlantic Memoir 

Pyramidal and cross seas 
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Queen, H. C. Steamer 
QuEBN Elizabeth 
Queen Victoria 



B 



Badack Islands 

Bajastkan 

Samillies, H. M. S. 

Bamusio 

Baratonga 

JRas (or Baz) de Mar^e 

Bates of travelling 

Andaman Sea 
Arabian Sea 
Bay of Bengal 
China Sea 
Coast of Ceylon 
Mosambique Channel 
Pacific Ocean 
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139 
146 
139 
138 
158 

... 159 
144 
135 
160 

. 208, 285, 360 
102 
160 
121 
286 
260 
157 
93 
21, 31, 185, 221, 223 
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358 
376 
176 



73 
293 
125 

328,362 
75 

177, 192 
89 
91 
90 
90 
91 
91 
90 
91 
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Bates of travelling, 

Southern Indian Ocean . • .90 

West Indies and I^orth America • 90 

Bawlins .... 208,276 

Becapitolation ; Cases of error and good management • 169 
Bbcobds, Captain . . • . 309 

BscHSNDOBF, Mr. . • . 301, 326 

Bed Sky and Light .... 283 

Bbdfisld, Mr. 3, 4, 6, 6, 9, 16, 16, 22, 26, 34, 60, 70, 94, 106, 

116, 122, 161, 177, 178, 187, 194, 209, 228, 237, 

241, 267, 276, 328, 340, 343 
Bedfisld, Bbid, and Doyb's Theory of tracks . 26 

Bbdfibld and Bbid, Espy and Thom, 

on motion of the winds . . 16 

on the causes of hurricanes • . 18 

Beferences, Chart No. II. . . • 43 

No.in. ... 66 

No. IV. . . . 59 

Pacific Ocean • . .69 

Bbid, Esfy .... 17 

!Bbid's Hurricane Cards . . . .12 

B.EID, 6, 7, 16, 26, 30, 46, 76, 84, 88, 92, 138, 161, 167, 176, 193, 

204, 226, 233, 236, 240, 264, 270, 272, 274, 276, 301, 306, 320, 

366, 372 
ZBemarks on the Tables of Signs 
IBbknbll, Major 
Mepulse, H. M. S. 
ZBesultant curre of winds 
Mevenge 

IBeyolving Winds, true Cyclones 
IBicH, Mr. 

lElCHABDSON, Mr. 



IBiDLBY, Captain 

JRifleman, Barque 

IRight-lined winds 

Sinffdove, H. M. S. 

Bio de la Plata 

BioN, Canon 

Bifiing up of Cyclones 

Bise of Barometer before Cyclones commence 

before they terminate 
BiTsoK, Captain 



283 

186 

187 

109 

93 

367 

301 

273 

60 

77 

10 

67 

219 

333 

332 

235 

241 

207 
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River Thames, New Zealand 


IMe 78 


Bivers • . • . . 


162, 173 


Boadsteads, Harbours, A^ 


162 


Sobin Gray ■ . 


201 


SOBINSON, CftptailL k 


238»271 


BoGHON, L'Abbe, Theory of Cyclones 


Note 20 


Bodhby's, Admiral, prizes . 


125 


BoDnet, Lieutenant . 


209 


Modne^y H. M. S. 


88 


BoMUx on whirlwind storms, and Dictionary 


3, 193 


Sary (yjifare 


321 


Sose, H. £!. S. . 


49 


Boss, Captain 


34, 46, 63) 206^ 342 


Botatory andprogressiye theory 


264 


objections answered 


337 


Bottnest Island 


61 


BoYBB, Captain .... 


179 


Bole for lying to 


122 


Bundle, -Captain . . 


200, 204, 291, 342 


Munnimede and Briton 


66^112,160 


Mu/rich . . 


68,73 


Mu$sell, Whaler 


50 


Byaeottah Observatory 


260 


Sabine, Lieutenant-Colonel 


22 


Saint Lawrence's Bay 


68 


Samoan Group \ 


73 


San Bias .... 


84 


Sand Heads 


155, 181, 241 


Sand-spouts, Persia 


301 


Santa Barbara 


'8$ 


Santa Cruz 


179, 215 


Sappho . . . 


31 


Sa/rah .... 


76 


Sarangani Isbmd 


62 


Saratoga .... 


278,292 


Savage Island 


79 


Savaii Island 


74 


Savannah La Mar 


192 


Scaleby Castle 


183 


Scamander 

• 


370 


Scinde whirlwinds 


298 
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rocoo 

idding or heaving to 

sons at whieh Cyclones occur 

•ton . 

ret Barque] 

>OWIGK 

ingapatam 

pent, H. M. S. 

tling down of Cyclones 

chelles 

MOUB, Captain 

\kespear 

ngliae .... 

rk's Bay ..... 

lW, Captain .... 

emesSf H. M. S. . 

^ sent out to experiment on Storms 

>s prevented from running into the Storm Circle 

BB, Captain . . 

3ria .... 

18 of Approaching Cyclones 

^BB, Captain . . . • 

0N8, Mr. 

piesometers 

Improved Tropical Tempest 
FBON, Captain T. B. . 
^apore .... 
EdAoard Paget .... 
Edward Pwrry 
IS of Centre of Cyclones 
IS of Cyclones 

Arabian Sea . 

Atlantic Ocean 

Bay of Bengal 

China Sea 

In the West Indies 

Malabar Coast 

Southern Indian Ocean 
U of the sea before Cyclones 
m, Captain 
ULT, Captain 
N Clouds . . 

D D 
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. 46, 161, 202 

331 

49 

340 

. 272,288 

67 

60 

238 

66 

Note 210 

169 

68, 291, 366 

. 68 

276,296 

. 93,144 

276 

229 

234 

72 

220 

306 

33 

211 

93 

96 

93 

96 

96 

94 

96 

96 

296 

208,274 

238 

284 
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SoLASfft, Admiral . . .190 

Sophia Fraser .... 113,229 

Sophia Beid . . . . .237 

South Coast of. Australia ... 64 

Southern Ocean, Cape of Good Hope, and Van Piemen's Lend 40 
Southern Indian Ocean, rates of travelling . . 90 

Spey, H. M. S. . . . . 227 

Spiral streams of electric fluid causing Cyclones . 338 

Spontaneous Combustion . . . 377 

Spots on the sun may be Cyclones . . 336 

Spouts, noises with them • . . 317 

Sfboule, Captain .... 202, 295 

St. Croix . . . . . 192^ 215 

St. Domingo Hurricane of 1508 . 329 

St. Elmo fires ..... 217 
St. Eustatius .... 177 

St George* swhirhnnd .... 308 

St. Lucia ..... 227 

St. Pierre ..... 192 

St. Fetersburgh inundation . . 199 

St. Thomas ..... 227 

Standard ..... 204 

Stars, scintillation of ... . 290 

Stationary Cyclones . . . 24, 48, 91 

Steam, Mr. Hopkins* use of the word . 19 

Stbphenson, Mr. .... 300 

Stem-way ..... 103 

Stewabt, Captain .... 293 

Stokes, Captain . . . . .81, 188 

Stopfobd's, Sir E., fleet . . 320 

Storm, A.D. 1703 . f 9, 184 

Cards . . . .12, 133 

Current . . •12, 168 

Disk ..... 16 

Tract . . .48,49 

Wave . . 12,168 

Storm-wave and Currents, Instances . 172, 174 

Bass' Straits .... 186 

Bay of Bengal .... 180 

China Sea .... 181 

Coasts of Australia . . . 179, 180 

Sand Heads .... 181 
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Storm-wave and Corrents, Tnatancefl, 


^^ 


Soutkem Indian Ocean 


. * 179 


West Indies . . . . 


176 


Straits of Malacca 


. 162, 220 


Singapore .... 


220 


Stuast, Captain A. . 


166 


Sulimany .... 


286 


Sullivan, Captain 


36, 76 


Snmatrts .... 


Note 220 


Surat Eoads . . . . . 


63 


Surgeons and Passengers 


363 


Sussex Wlurlwind . . . . 


308 


Swan Eiver .... 


. 61, 180 


SWANBY, Mr. . . . , 


76 


Swell felt at distance 


203 


Swift, H. M. S. 


71, 121 


Swithamley .... 


332 


Sydney Herald . . . . 


80 


T 

Table for Bearing of Centre 


105 


of Cyclone Points 


107 


of fall of Barometer and rates per hour, &c. 


248 


of Eesults of Barometric role 


268 


of Celestial and Atmospheric Signs 


278 


of Terrestrial and Oceanic Signs 


281 


of Excessive Falls of Barometer 


264 


of average number of Cyclones in various moi 


iths 296 


of Water-spouts frdm M. Peltieb 


319 


Tack to lie to on ; Colonel Eeid*s Eule 


122 


Tahiti . 


76 


Taplby, Captain . . . . 


312 


Tartar, H. M. S. 


. 10,222 


TauwUm Castle, H. C. S. 


121 


Tchukutskoi .... 


. 68,371 


Tehuantepeo . . . . . 


84 


Tenasserim's Whirlwind 


312 


Teneriflfe, Waterspout at . . . 


320 


Tercera, Cyclone at . . . 


93 


Termination of Cyclones . 


332 


Ternate ..... 


62 


Tessieb, M. . . . . 


338 
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Thalia .... 

ThafU^, Mail Steamer 

Theories of the motion of winds in hnrrioanes 

Theory and Law . 

Theory of the commencement of Cyclones . 

Thetis of London, and of Calcutta 

Thbvenot .... 

Thiot, M., Physical Geography 

Thom, Dr. A. 



Note 



PAOB 

111, 112 
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325 

96,157 

319 

177 



4, 6, 17, 46, 48, 76, 86, 113, 161, 193, 201, 
217, 237, 243, 263, 284, 325, 332 



Theory of Storms, S. Indian Ocean 
Thomas Grenville 
Thomson's Annals of Philosophy 
Thomson, Mr. J. T. 
Thobnhill, Captain . 
Thunder and Lightning 
Thunder storm, effect on tide guage 
Thunder, H. M. S. 
ThyriU 
Tigris 

Timor Sea, Cyclones of 
Tobago Cyclone 
Tonkin, Gulf of 

Tornado in the Cuba Cyclone of 1846 
Tornadoes . ' . 
Tornado-Cyclones, Azores 

and in the Channel 
Tornado-like Cyclone 

Toulon , . ... 

Track of Storm . . . . 

Tracks, Mosambique Channel 
Tracks of Cyclones 

Andaman Sea 

Andamans to Madras 

Arabian Sea 

Average 

Azores .... 

Banda, Celebes, and Sooloo Seas 

Bass* Straits 

Bay of Bengal 

Cape de Verd Islands 

Cape of Good Hope, eastward, to Natal Coast 

China Sea 
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. 238, 271 
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28, 216, 227 
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54, 308, 311 
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. 13,24 
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. 24,115 

56 

54 

51 

25 

32 

62 

64 

54 

33 

37 

57 
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Tracks, Coast of Ceylon .... 64 

Coast of North Amerioa and North Atlantio . ^, 31 

Coast of Van Diemen*s Land . . 66 

Ctmred . . . .29 

Diagram .... 27 

Eastern Coast of South America . 84 

European Seas .... 86 

Falkland Islands .... 36 

of Storms defined ... 13, 24 

Formosa Channel . . .68 

General Theory of . . . 28 

in West Indies, Carribean Sea, Gulf of Mexico . 28 

Java and Anamba Sea ... 62 

Madeira . ... .33 

Meridional . ' . . . 61 

most Southerly known . . .26 

Natal Coast to the Meridian of Madagascar . 39 

New Caledonia . . . . 370 

New Zealand .... 78 

Northern Pacific and Loo Choo Sea . 66 

of Antigua Hurricane . . 30 

from the shift of wind . . 116, 119 

Palawan Passage ... 69 
Southern Atlantio, Cape Horn to Cape of Good Hope 86 

on shore uncertain ... 26 
Southern Indian Ocean to Coasts of Australia and 

Lat. 30oS. . . . .42 

Southern Ocean, Cape to Van Piemen's Land 40 

Southern Pacific, tropical regions . . 73 

South Coast of Australia . . 64 

Straight-lined .... 28 

Timor Sea .... 63 

West Coast of Australia . .60 

Western Coast South America . . 81 

North America . .72 

North America .... 28 

between Trinidad and Tristan d'Acunha . . 37 

Trade Wind . . .262 

Transparent Clouds . . . 266, 284 

Trevandium . . .63 

IHdetU ..... 36 

Trincomalee ..... 63 
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Tbistah , Count de 
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Tropical Tempest Simpiesometen 

TsouaHTON and Sims 

OOnte Briton, B^.C. 8. . 

Ihidor 

Tang Hai 

Taming and veering 

Turon Harboor 

Tuscan . 

Tweed, Steamer 

Two Friende 

Tyfoon, Dakpieb's description 

Tyf oon, derivation of the wwd 

Tifne, H. M. S. 
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Ulloa, Don Joan . 

Underoot 

Unicom . 

Use of the Horn Cards . 

Ushant . 
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234 

234 

166 

179 

66 

13 

69 

144 

189 

76 

286 

362 
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Van Delden, Captain S. 

Van Piemen's Land 

Van Wtck, Captain 

Vanguard, H. M. S. . 

Vautour 

Vavao 

Vectis 

Vellore 

Vernon . 

Vestal, Frigate 

Ville de Paris 

ViLLENEUVB . 
ViBGIL 

Virginie 

Vitileva ..... 

Volcanoes and Volcanic centres, originating storms 
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Vulture, H. M. Steamer 


59 
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Wales, Captain . . . . 


148 


Walkeb, Mr. on atmospheric pressure 


170 


on Spout in the Bay of Naples . 


309 


Walebb, Captain 


363 


Waltbbshausen, W. S. Von 


371 


Watebhan, Captain 


6 


Water Barometer, fluctuations 


237 


Waterspouts .... 


309 


in Cyclones 


314 


Wave, Storm .... 


12, 359 


Cyclonal . . . . 


204 


of Progression . 


204 


Webb, Captain . . . . 


183 


Webstbb, Mr. 


222 


Welleb, Captain . . . . 


148, 275, 285 


West Coast of Australia 


50 


West Tndies, Tracks 


. 28,29 


Bates of Travelling 


90 


W hirlfl of wind . . . 


. 20,21 


Whirlwinds and Waterspouts 


297,306 


Land . . . . 


302 


at Cabul . 


298 


in Europe 


300 


in fine weather 


306 


Noises with them 


317 


White Squall offNew York, in 1862 . 


306 


WiCKHAH, Commander 


50, 51, 180, 242 


Wilkes, Commodore 


78 


William Wilson 


341 


Williams, Mr. . . 


75 


W illis, Mr. .... 


238 


Wills, Captain . . . . 


308 


WUly-Waws .... 
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Winds classed . . . . 


. 9,10 


Wind Points and Compass Points 
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Wmdstyr's Tornado Cyclone 


364 
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WooLWABD, Gapt. B. . .307 

Words, Explanation of . ^ 

Works on StormB . . . • • ® 



Tanaon . 1^ 

Yang-Tze-Sliang rirer . . . • ®7 

Yarknnd ..... 68 



Zaida ..... 177 

Zanzibar .40 



I 



\ 




1 I I I I 1 



30* 




I I I I I 



..^ 




U 



sd 



I 



• • 



k«" 



VSKLtft* ■ ■• - i-. *■.. 




u«& 



^,r--»? 



Meferencea to Chart No. III. — OycUmes of the Bay of Bengal, and 

Arabian Sea, 



BAT OF BENGAL. 

L — Sand Heads, 
II. — Coringa Cyclone, 
n. 2. — Cashmere Merchant, . 
m.— Cnttack Ditto 
V. — Madras, • 

Vn.— Calcutta, . 
VUL — Madras and Arabian Seas, 
IX. — ^Pooroe, Cnttack and 67a, 
X. — Madras and Masulipatam, 
X.— Corinffa Packet, 
XI. — 'Baj of Bengal and Sonthem Indian Ocean, 
Xn. — ^Bnton and Rnnnimede, 
XIV . — ^Bay of Bengal and Arabian Sra Cydone, 
XVnL — October Cyclone, . 



The abore with Roman numerals refer to the Memmrs 
published in the Journal of the Asiatic Society of BengaL 

0. Onffole Cyclone, . 

h, H. M. S. Centurion 

0. H. M. S. Sheemess, 

d. Dover Frigate's, 

e. Eistnapatam; Palmers, 
jT. Burrisal and Backer^nnge, 
g, liverpool and Oraci3>e6sa, 
A. Balasore and Cuttack, 
<• London's, 
j, Duke of York's, 
K Calcutta, 
2. Madras, « 
tra. Protector's, 
n. Eyook Phyoo, 
0. Kyook Phyoo; Siren and Java's, 
p, Madras, 

q, H. M. S. Comwallis and Point Pedro, 

r. H. C. S. Minerva, 

«. Coromandel and Malabar Coasts, 

t. William Wilson, 



ARABIAN SEA 



A East London's Cydone, XVL Memoir, 

B Backinghamshire's, XVI. Memoir, 

C Higginson and Jaxcv Wright, VUL Memoir, 

D H. C. S. Essex's, XVL Memoir, 

E Bombay, XVI. Memoir, 



June 1839. 
Nov. 1839. 
Nov. 1839. 
April, May 1840. 
MAy 1841. 
June 1842. 
Oct. Nov. 1842. 
Oct. 1842. 
May 1843. 
May 1843. 
Nov. Dec. 1842. 
Nov. 1845. 
Nov. Dec. 1845. 
Oct. 1849. 

with the same number 

Oct 1800. 
Dec. 1803. 
Jan. 1805. 
Mayl8U. 
Mar. 1820. 
June 1822. 
May 1823. 
Oct. 1831. 
Oct. 1832. 
May 1833. 
Aug. 1835. 
Oct. 1836. 
Oct. 1838. 
May 1834. 
Nov. 1838. 
Oct 1818. 
Nov. 1815. 
Nov. 1797. 
May 1820. 
Oct 1836. 



. April 1847. 
. April 1847. 
. Oct. 1842. 
. June 1811. 
. June 1837. 
( Dec. 1845. 
' \ Dec 1845. 
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References to Chart No, IV. — I^ China and Loochoo Seas and adjacent 

Pacific Ocean, 



No. qf Track. Date*. 

L 17th July 1780 . 

ir. 19th June 1797 

IIL SOth to 23rd Sept. 1803 

IV. 20th September 1803 . 

V. 88th and 29th Sept 1809 
VL 29th and SOth Sept 1810 

VI. 2, 1837 

VII. 8th and 9th Sept 1812 
VIIL 28th and 29th Oct 1819 

IX. 29th November 1820 

X. 18th and 19th Oct 1821 

XL I4th and 15th Sept 1822 

XII. 25th to 27th Sept 1826 

XIII. 9th August 1829 

XIV. 8th and 9th August 1829 

XV. 23rd September 1831 . 
XVL 23rd October 1831 . 

XVII. 24th and 25th Oct 1831 

XVIIL 25th and 26th Oct 1831 

XIX. drd August 1832 

XX. 22nd to 25th Oct 1832 
XXL 28th August 1833 
XXII. 12th Octol>er 1833 . 
Ji^Ul aoLJiily 1835 . 






Names, 
H. C. S. London 
H. C. S. Bucclcugh 
H. C. S. Coutts, Camden. &c. 
H. C. S. Royal George, War- 

ley, &c 

II. C. S. True Briton & Fleet . 

H. C. S. Elphinstone & Fleet . 

H. C. S. Vansittart . 

H. M. S. Theban and Fleet . 

H. C. S. Minenra . 

H. C. S. Lord Castlereagh 

H. C. S. General Kjd and 

General Harris • 
H. C. S. Macqnecn 
H. C. S. Castle Huntley . 
H. C. S. Bridgewater 
H. C. S. Chas. Grant, Lady 

Melyflle, &c. 
At Canton . . . . 
At Manilla and the Panama's 

first Storm • . . . 
Panama's second Storm • 
Fort WUliam . . . . 
At Canton and Macao 

MofTatt 

Brigs Virginia and Bee . 
H. C. S. Lowther Castle . 
Barque Troughton . 



A uthoHiy, 
II. I*iddington. 
H. !».• 

H. r. 

I H. P. 

H. P. 
H.P. 
H. P. 
H. P. 
H.P. 
H.P. 



H.P. 

H.P. 
H. P. 
H. P. 



! 



n.p. 

ILP. 
] Mr. Rcdfield. 
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Mr. Rcdfield. 

H. Piddingtun. 

H.P. 

H.P. 

H. P. 

H.P. 

H.P. 
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